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Here is an issue devoted to 


REPLACEMENT 


You can read 
this issue in either of 
two ways—by leafing 
through it to let your 
eye be attracted where 
it will, or by first get- 
ting acquainted with 
the objectives of the 
articles by spending a 
few minutes with the 
editors on this page. 
The issue will stand 
either treatment — we 
hope you choose the 
second. 


neering. 


ie and costs. 
In its simplest 


aspect, replacement in 

industrial plants means the substitution of new 
parts for worn in the equipment that is produc- 
ing commodities, in auxiliary equipment, and in 
the plant. 


If replacement had only a simple aspect 
the plant engineering functions in connection 
with it necessarily would be simple. But compli- 
cations arise, making of replacement a job that 
demands engineering ability coupled with a plen- 
tiful supply of knowledge. 


Keeping in mind that industry is con- 
stantly watchful to produce its commodities at 
costs low enough to permit of wide sale; that 
uninterrupted production is essential to that pro- 
gram; and that it is the responsibility of the 
service-to-production group to maintain that un- 
interrupted production— 


Plant Engineering is the Founda- 
tion for Production. 


The replacement of parts or units 
of equipment in order to maintain 
uninterrupted service is one of the 
important functions of plant engi- 


That he may know when to replace, 
the plant engineer must carry out 
regular, systematic inspection and 
maintain records of performance 


It is obvious 
that positive, system- 
atic replacement of 
equipment parts must 
be carried on. There 
are involved the func- 
tions of starting equip- 
ment into service; in- 
specting it periodically; 
providing maintenance 
and lubrication; and 
finally of salvaging and 
storing useful parts. 
Whose shall be the re- 
sponsibility for these 
functions? And how 
shall the work be 
done? These are seri- 
ous matters and must be recognized as such by 
both the working and the directing groups in 
the field of plant engineering. 


What are the replacement problems in 
regard to illumination? Painting? Keeping 
floors in condition? Maintaining fire protection 
apparatus? What are the physical signs that 
equipment of all kinds is failing? What forms 
are actually being used by industry for cost and 
inspection records? Should replacement parts 
be bought or made? 


It is in the interest of building up a 
knowledge of what to do about replacement and 
how to do it, that the articles in this issue are 
presented. They are designed, first to define, 
and then to solve the problems involved in the 
complications of replacement. 











Records 






Are VK ttal in Service to Production 


O one can predict with accu- 
N racy what is going to happen 

unless he has a record of 
what has happened. Business pre- 
dictions, production estimates, cost 
estimates, budgets are based on rec- 
ords of past performance. 

Nothing is to be gained, much may 
be lost, in the purchase of equipment 
of all kinds, if its selection is made 
blindly. Plant engineering and main- 
tenance groups contact with all re- 
placements and renewals and are 
thus in an ideal position to maintain 
performance records. 

On this and the four pages follow- 
ing are shown a number of repre- 
sentative record forms actually in 
use in industry. Their diversity is 
due to the diversity of industries 
from which they were obtained. 
Some of them may be copied just as 
they are by some plants and put into 
immediate use. Others may have to 
be altered. The aim in offering them 
is one of suggestion; it is expected 
. that they will be productive of ideas, 


and will afford a basis for the devel- 
opment of forms applicable in the 
plants of the readers of Jndustrial 
Engineering. 

Records of the performance of 
equipment obviously are of advan- 
tage; they are of inestimable value 
when new equipment or parts must 
be specified. Budgeting of repairs 
and replacements is now command- 
ing the attention of plant engineers, 
and as this method of controlling the 
expense for upkeep is more widely 
adopted, the performance record will 
hold even a stronger position than it 
holds now. 

Inspection records are not so gen- 
erally recognized as of initial impor- 
tance. They are, nevertheless, be- 
cause they measure the performance 
of the men responsible for giving the 
equipment the right kind of oppor- 
tunity to render service. 

Performance records from the 
maintenance angle should include 
records of repair and replacement. 
To be informative they should in- 





LOCATION 


BELT RECORD 









BELT RECORD CARD cas A Seninren Dat Record S700 


clude, also, records of the cost of 
production delays, cost of repairs and 
replacements, and original cost of 
equipment. 

Naturally, the first thought is to 
maintain records of the production 
equipment. Perhaps power trans- 
mission equipment is given the posi- 
tion of next importance. However, 
there should be no oversight of light- 
ing equipment, the items that enter 
building maintenance, and the equip- 
ment used in property protection. 

Despite the importance of records, 
a word of caution is in order. Some 
records should be elaborate, others 
should be simple. Still others should 
be nothing more than the briefest 
memos jotted down in pocket note- 
books. There is always the danger 
of building up a system so prescribed 
by red tape that the records are en- 
cumbrances rather than valuable 


auxiliary tools. Just like everything 
else, the job must be guided by com- 
mon-sense interpretation of needs 
and results. 
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REPRESENTATIVE RECORD CARDS of the type used to keep track of belt performance. 





The card at 


the left, used by the American Writing Paper Company, Holyoke, Mass., and measuring 5x8 in., is arranged 


for informative data only. 


The reverse side is blank. 


Sponsored by the Chas. A. Schieren Company, New York City, the 5144x7-in. card shown at the right 
permits the use of both sides. All data pertaining to the plant, department, drive and belt are entered 
the bottom for recording the exact maintenance cost during the belt’s life so 
as to determine the actual cost per foot per year, are continued on the reverse side. 


on its face. The colum 


ns at 
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MOTOR RECORD 
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ELECTRICAL EQUIPMENT RECORD CARDS for information and 
instruction. The 8x1114-in. Motor Record card is for a repair cost 
record. The reverse side is intended for a complete repair record since 
purchase. The Maintenance Record card is similar in size but it is 
intended to cover the complete record of repairs made on plant equip- 
ment other than electrical equipment. The reverse side is identical. 

The Electric Control Record card measures 5x8 in., and is used in 
connection with motors and generators as a source of information only. 
The reverse side labeled “Parts Data” is used for the entry of parts 
data, wiring and connection diagrams. These four forms constitute the 
system in use by the electrical department, Ashland division, American 
Rolling Mill Company. 


The D. C. Motor Record card, form 477, which measures 514x814 in., 
is sponsored by the Reliance Electric and Engineering Company, Cleve- 
land, Ohio. One side is intended for informative data only, the other 
side is for spare parts data and a record of repair work. 


The Motor Record card at the lower right, is used by the Geo. 
E. Keith Company, Brockton, Mass., with a companion card upon 
which complete specifications are entered. Whenever a new motor. 
blower, or other piece of equipment is installed in any factory, a small 
slip, shown immediately above, is filled out by the foreman, who gives 
it to the person responsible for equipment maintenance. It instructs 
this person as to the location, so that the equipment will not be over- 
looked when making his regular trips around the plant. 
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ACCURATE RECORDS of electrical equipment and other 
machinery are necessary, and of major importance to the 
companies operating plants in different localities. Letter- 
sized sheets, shown above, rather than record cards are 

by a Canadian plant, because of the tedious work required in 
making typewritten copies of changes on several cards, espe- 
cially where several records are kept. One sheet is used for 
each piece of plant equipment. The reverse sides are blank. 


For equipment inventory, the Indiana Limestone Company, 
Bedford, Ill., uses form SMD-89, a 4x6-in. card which was 
designed and put out by the General Electric Company. All 
data covering each motor, its control, application, and loca- 
tion are entered on these cards, which are then filed and in- 
dexed under the names of the various properties at which 
the equipment is located. The reverse side is reserved for a 
complete service record of the particular piece of equipment. 


Whenever a motor is moved from one property to another, 
or if it is used on a different application, or replaced, the 
maintenance electrician sends through a TRANSFER NOTICE, a 
4x6-in. paper slip giving complete information as to what 
change was made, and which is then noted on the original 
data card, form SMD-39. These forms are shown at the left. 


All major repairs are made at one central shop and when 
one repair job comes through, it must be accompanied by a 
Work Order (at center), which originates at the property 
where the equipment was in use. This 844x1l-in. form con- 
tains all the necessary information concerning the job to be 
done, on one side. Labor and materials chargeable to the 
job are entered on the work order and when the job is com- 
pleted, and the equipment is again in service, a complete 
record of the repairs is available. 
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AMOUNT 


MACHINE 


MATERIAL 


A RECORD CARD is made out for every 
piece of plant equipment, and for every 
required maintenance service at the Brown 
and Sharpe Manufacturing Company, 
Providence, R. I. These cards (4x6 in.), 
shown at the upper !cft, are self-explana- 
tory. The reverse sides of the equipment 
record cards are used for the entry of in- 
spection and repair data. The interim be- 
tween inspection and maintenance service 
in this system varies, but the plan is the 
same in principle for all classes. 


Machinery Record Cards used by the 
Lewis-Shepard Company, Watertown, 
Mass., are shown at the lower left. These 
4x6-in. cards are supplemented with a file 
in which there are folders for the various 
machines numbered to correspond with the 
cards. In these folders are kept all avail- 
able information covering the equipment, 
such as blue prints, repair parts lists, and 
so on. 


Reverse and obverse sides of the Machin- 
ery Record Cards used by the Buffalo Forge 
Company, Buffalo, N. Y., are shown at the 
lower right. On the front (upper card), 
changes in location are noted at the right, 
opposite to the space provided for certain 
specified machine data. A record of the 
repair costs for this particular equipment 
is carried on the reverse side of this card, 
and which is shown below. 


RY RECORD 


D 

LOCATION AN 
CHANGES 

DEPT. 


DATE | BLDG. 


REPAIR COSTS 


LABOR 


REMARKS 











DATE INSTALLED 


PLANTS AND EQUIPMENT of the New England Confectionery 
Company, Cambridge, Mass., are controlled by means of a card designed 
by their statistical department and made for use with a tabulating 


machine. 


The punched card shown was not taken from the files but was devised 
as an illustration that it may be better understood. The group of four 
punched holes at the left shows the date of installation as in the upper 
left-hand corner; the first two holes being ’28, and the second two being 
The next four holes show the date 
of removal. The next column of seven holes shows the equipment and 
the number and in a similar manner the other columns are punched 


one-two or December, 12th month. 
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for department, bay, total cost, annual depreciation, and factor value. 


has been lettered for reference in the following de- 
The spaces, A, B, G, P, R, M, N are adequately described on 


the card. The space occupied by the equipment on the floor between 


right. 


total cost. 








columns is entered at Q. 
the equipment is entered as shown on the face of the card at the lower 
Reference is made at O to the invoice number of an article if 
purchased or the production order if the article is to be home-made. 
C is reserved for initial cost, D transportation, E installation, and F 
The reverse side of this card is used for keeping an itemized 
record of repairs and replacements. 


An adequate description or specification of 


When to Replace 
Electrical Control Parts 


ONTROL equipment is, in ef- 

fect, the brains of the elec- 

trical power system. If the 
control fails to function properly the 
least that can happen is an expen- 
sive shutdown. Unlike some other 
pieces of equipment, controls consist 
essentially of a number of compara- 
tively small parts, some of which are 
subjected to unusual wear and tear. 

Inspection of control equipment 
should be preceded by a careful 
cleaning. A blast of low-pressure 
air and a clean cloth will be found 
useful. 

Contact-making surfaces that in- 
terrupt the current flow generally 
receive the hardest service, as under 
ordinary conditions a small amount 
of metal is volatilized at each opera- 
tion. The life of contacts may range 
from a few days or weeks to several 
years, depending largely on the se- 
verity of the service. In order to 
reduce arcing and insure a good con- 
tact, the contacts must be kept 
smooth and free from pits or burned 
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spots, and must make contact over 
the entire surface. When they be- 
come badly worn or pitted they 
should be replaced. 

Rolling contacts used on magnetic 
contactors are self-cleaning and will 
wear to a satisfactory seat. Hence 
they usually require little attention, 
but should be carefully inspected at 
frequent intervals and replaced be- 
fore proper functioning is prevented 
by excessive wear. When contacts 
are worn beyond a certain point they 
show a tendency to stick or freeze 
together. 

Contacts are fitted with springs to 
insure a uniform pressure of suff- 
cient force to insure good contact 
between the surfaces. It is impor- 
tant that the spring pressure be kept 
within the limits specified by the 
manufacturer. Hence, this point 
should be checked up whenever an 
inspection is made; a spring balance 
will be found very useful for this 
purpose. When contact springs lose 
their tension they should be replaced. 





Sliding contacts of the various 
types used in industrial control ap- 
paratus are, of course, subject to 
wear by friction as well as the loss 
of metal due to breaking the circuit. 
Keeping the contacts smooth and in 
good condition will do much toward 
obtaining satisfactory operation and 
long life. In the case of controllers 
that are not exposed to abrasive dust 
the life of sliding contacts may be 
increased appreciably by rubbing a 
thin film of vaseline over them. 

On the other hand, the contacts of 
controllers that are operated in dusty 
places will last longer if they are 
kept dry and free from any form of 
lubricant. Sliding contacts are made 
rugged and thick, and under ordi- 
nary conditions will usually operate 
for a long time. However, it is good 
economy to replace them when they 
become badly burned or have worn 
thin. 

A large number of failures and 
cases of trouble with compensators 
and other devices in which contact 
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is made and broken in oil can be 
traced to poor condition of this in- 
sulating medium. In the course of 
time the oil may become contami- 
nated with water, and certainly will 
contain a considerable amount of 
finely divided metal that has been 
worn and torn off the contacts. 

The oil should be changed once a 
vear if it is dirty or “carbonized.” 
If the oil is clean and apparently 
free from water it should be given 
a potential breakdown test, if the 
operating voltage is above 440 volts. 
it should be removed and filtered or 
replaced if it tests below 22,000 volts, 
30,000 volts being the optimum 
breakdown voltage with the test cup 
generally used. 

The oil pan should be cleaned and 
dried, and all insulation should be 
cleaned and examined for evidences 
of current leakage. 

Flexible or braided wire shunts 
are usually used to connect moving 
contacts to the circuit. Under the 
repeated bending caused by opera- 
tion some of the wires will break 
after a time, and lessen the current- 
carrying capacity of the shunt corre- 
spondingly. All shunts should, 


A CONTROL PANEL that must function 
perfectly at all times. It controls the four 
motors of a large newspaper press. 


FAILURE of any part of this control for 
a 750-hp. motor driving a_ slope hoist 
would seriously affect the operation of a 
large lumber mill. 





therefore, be inspected frequently 
and replaced when breakage of the 
wires takes place. It is well to..re- 
member that breaking oftentimes 
starts on the under side and the 
shunt may have to be removed: in 
order to detect this condition. ~.. 
On magnet contactors the arma- 
ture bearings are the parts that are 
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most subject to mechanical wear, and 
should be checked up occasionally. 
Worn pins or bushings may prevent 
the armature from seating properly 
when closed and interfere with the 
rolling action of the contacts. Again, 
puzzling heating of a.c. magnet con- 
tactors may be caused by an increase 


evevrvrryrr 


be 
- 


in the size of the air gaps, due to 
weat of some of the parts; the 
amount of current taken by the coil 
is proportional to the size of the air 
gap. When this condition is en- 
countered the remedy is obvious: 
put the iron circuit into good con- 
dition by replacing all worn parts. 

“Are shields and boxes are em- 








ployed to confine the arc produced 
by opening a circuit under load. 
Obviously they must be placed close 
to the contacts and are thus exposed 
to extreme heat of the arc. Al- 
though the shields are made of re- 
tractory material they will in time 
be affected by the heat, which may 
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fuse the surface and thus form a 
conducting crust. 

Safety features such as overload 
relays, low-voltage protection, and 
the like are an integral part of many 
controllers and should be given the 
attention which their important func- 
tions demand. Failure of any of 
these devices to operate properly at 
the right time may have serious con- 
sequences in the way of damaged 
equipment or injury to workmen. 

In view of the wide variety of 
types and functions of control equip- 
ment, as well as the diverse condi- 
tions under which it operates, it is 
well-nigh impossible to lay down 
definite rules for the replacement of 
parts. A compensator, for example, 
may operate only two or three times 
a day; another control may operate 
every few minutes, 24 hours a day. 
In the one case contacts and moving 
parts may last for several years; in 
the other case the life of vital parts 
may be measured in weeks, or days. 
Hence, a good deal of judgment, 
backed up by practical experience, 
must be exercised in determining the 
necessity for immediate replacement. 
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FIG. 1—_IN THIS PLANT a combination of gloom and glare resulted from 
poorly shaded and positioned lamps giving an intensity of 1.5 foot-candles. 


ODAY most industrial plant 

executives and engineers real- 

ize the importance of replacing 
worn parts of machinery and equip- 
ment, even to the extent of replacing 
parts that are not badly worn. This 
is a sensible application of the prin- 
ciple, “An ounce of prevention is 
worth a pound of cure,” to the elimi- 
nation of possible delays in produc- 
tion. Likewise, this procedure makes 
it easier to maintain the quality of 
manufactured products. 

In this program of replacing ma- 
chine parts and repairing or replac- 
ing tools that enable the workmen to 
produce efficiently, the lighting sys- 
tem should not be overlooked. An 
up-to-date and well-maintained light- 
ing system is one of the most impor- 
tant tools of production. On the 
other hand, a neglected installation 
will cause losses that exceed, perhaps 
many times over, the cost of good 
maintenance. The resulting poor il- 
lumination affects the workman’s 
speed, causes inaccuracy and eye 
fatigue, and presents a possible safe- 
ty hazard. In order for the eyes to 
function properly and give a clear 
picture of the work, it is absolutely 
necessary to have a sufficient amount 
of good-quality illumination. Then, 
if other conditions are normal, quick 
and accurate action can be taken. 

There are six principal causes of 
the depreciation of lighting systems. 
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These are: (1) Dirty reflectors and 
lamps. (2) Darkened walls and ceil- 
ings. (3) Depreciation of lamps, due 
to age. (4) Empty sockets. (5) Un- 
observed burnouts. (6) Improperly- 
made replacements. 

Replacement of the defective or 
missing parts should not be delayed, 
except possibly in cases where no 
serious inconvenience or delay will 
be caused and the repairs or replace- 
ment can be handled according to the 






Defective units in the Lig h ting 


regular maintenance routine. Some 
replacements should, however, al- 
ways be handled immediately. 

Burned-out lamps should be re- 
placed, especially where a lamp or 
two are out in a group of overhead 
units. Where lamps are out it causes 
a non-uniform illumination, annoy- 
ing shadows, and low intensity in the 
area covered by the burned-out unit. 

If a circuit control switch becomes 
defective, it should be replaced at 
once so as to avoid an interruption 
in the lighting which would place the 
area in darkness, interfering with the 
working operations. 

While the above and other im- 
portant replacements should be made 
immediately in order to avoid a long 
interruption of the necessary illu- 
mination, maintenance items of a 
miscellaneous nature may be taken 
care of at regular intervals. Most 
large industrial plants have their 
electrical departments that handle the 
repairs and installation of power and 
lighting equipment within the plant 
buildings. In such departments it is 
advisable to have a maintenance 
crew. This crew should comprise 
one or two experienced repairmen to 
handle the actual repairing of light- 
ing units, etc., and a few unskilled 
men to do the cleaning and similar 
work in the maintenance program. 

Proper and regulation inspection 


FIG. 2—THE FIRST IMPROVEMENT was made by installing 100-watt 
lamps in RLM domes mounted 10 ft. above the floor on 10x12-ft. centers. 


The intensity here is 5 foot-candles. 
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2 Sys tem should be replaced at once 
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J. J. MCLAUGHLIN 


Commercial Engineering Department, 
Westinghouse Lamp Company, 


Bloomfield, N. J. 


and maintenance of lighting installa- 
tions, especially the units, more than 
pays for itself through the value re- 
ceived in continuous good illumina- 
tion. Figs. 4, 5 and 6 show clearly 
what neglect of maintenance of light- 
ing units means. Let us first con- 
sider the importance of using the 
proper voltage lamps. 

The voltages of lighting circuits 
have been properly standardized in 
two ranges of values, namely: 110, 
115, 120 volts, and 220, 230, 240, 
and 250 volts. The first range, par- 
ticularly 115 volts, being generally 
used. The importance of selecting 
the lamps properly rated to suit the 
circuit voltage should not be over- 
looked. The effect of using lamps 
at other than the rated voltage is 
shown in Fig. 4. For example, lamps 
having a rating of 110 volts will, if 
used on a circuit voltage of 100, give 
only 74 per cent of their lumen out- 
put—a loss of 26 per cent. Thus, 
the importance of installing lamps of 
the proper voltage and maintaining a 
constant, standardized voltage on the 
lighting circuits can readily be ap- 
preciated. 

In the last analysis, the replace- 
ment of defective parts is nothing 
more or less than proper mainte- 
nance at regular intervals. Figs. 5 
and 6 give data on tests made of sev- 
eral lighting installations before and 





FIG. 83—APPLICATION of a flat white paint to the walls and ceiling fin- 
ished the job. The intensity was increased in this way to 7 foot-candles. 


after proper maintenance. Everyone 
knows that the air, both inside and 
outside of buildings, is filled with 
small particles of dust. On the in- 
side, this dust is caused by and set 
in motion mainly through sweeping 


and by persons moving about. It 
gradually comes to rest by settling 
on objects, one of which is the light- 
ing equipment. In a short period 
a considerable amount of dust may 
accumulate on the lamps and sur- 
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faces of the reflectors, thus absorb- 
ing a portion of the light and reduc- 
ing the efficiency of the units and 
of the entire system. 

As an example of this, Fig. 5 
shows that in the case of a certain 
new installation there was a 17.2 per 
cent loss of light in four weeks. 

In Fig. 6 the first example shows 
an old lighting system that was pro- 
viding an“illumination of 2.75 foot- 
candles and from which, through 
proper attention, the illumination was 
increased to 7 foot-candles. 

In the second example, the illu- 
mination was increased approxi- 
mately 3 foot-candles, whereas in 
the third example there was an 
increase of approximately 2.5 foot- 





UNLIKE some other types 
of equipment, a_ lighting 
system will not wreck itself 
if it is neglected, but the 
resultant lower output of 
light is likely to cause a 
serious reduction in the 
productive efficiency of the 
workmen. Good work re- 
quires plenty of good light. 
The author discusses the 
maintenance and _ replace- 
ment of defective elements 
of plant lighting systems, 
and shows the results 











flections, flat or egg shell paint should 
be used for industrial interiors. In 
this connection Fig. 7 gives some in- 
teresting data on the light reflecting 
values of colored surfaces. 

As illustrated in Figs. 1, 2 and 3, 
one industrial plant revamped the old 
lighting system, along with some 
other improvements, and found that 
the investment paid in many ways. 
Fig. 1 shows the old installation, con- 
sisting of a few lamps with anti- 
quated reflectors spaced irregularly, 
resulting in non-uniform illumina- 
tion, with deep shadows. Such con- 
ditions produce a gloomy appearance, 
and tend to slow up the workman. 

Stepping ahead and looking into 
the area, we find an improvement 





































































































candles. that can be accomplished after some changes were made, as 
Although regular maintenance and thereby. illustrated in Fig. 2. The units are 
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FIG. 6 (Left)—PROPER MAINTENANCE, which includes replacement 
of defective units, means more light with no additional investment. In 
the first case represented here, washing the equipment increased the light 
output 37 per cent; putting in new lamps of the proper voltage gave 
another increase of 38 per cent, and refinishing the walls and ceiling 


be carried on throughout the year, 
major changes and complete revamp- 
ing can be made in most plants only 
at certain times. In the majority of 
industrial plants production is at an 
ebb during the summer; hence this 
period is the logical time for revamp- 
ing. However, in other plants where 
low production periods may occur at 
other times, advantage should be 
taken of those periods to do what- 
ever is necessary to make good light- 
ing available when the production 
demands increase. 

The general procedure for the im- 
provement of factory lighting at 
these times consists of five separate 
steps. 

1. The replacement of antiquated 
and unsuitable equipment by correct 
reflectors and lamps, properly 
located. 

2. Thorough washing of suitable 
equipment that is already installed. 


118 


3. Replacement of damaged re- 
flectors and blackened or burned out 
lamps. 

4. Relocation of equipment where 
changed floor layouts demand it. 

5. Where necessary, the rewiring 
of circuits with conductors of capac- 
ity sufficient to prevent excessive 
voltage drop. 

One other important thing to do 
at these periods is to freshen up the 
walls and ceilings by a thorough 
cleaning or repainting. In general, 
ceilings and upper sidewalls should 
reflect not less than 65 per cent of 
the light striking them, lower wall 
areas from 30 to 50 per cent, and 
machinery, benches, desks and tables 
not over 25 per cent. In certain 
cases, notably in the textile mills, 
equipment may be painted white to 
prevent objectionable shadows within 
intricate machines. To reduce the 
possibility of annoying specular re- 





increased the light output 40 per cent more. 
of 2.75 foot-candles was increased to slightly more than 7 foot-candles 
without the installation of additional equipment. 
striking results, were obtained in the other two cases. 
-—-LIGHT REFLECTING values of colored surfaces vary as shown above. 


Thus, an initial intensity 


Similar, although less 
FIG. 7 (Right) 


manner, and the proper size of lamps 
and types of reflectors are used, re- 
sulting in a greatly increased inten- 
sity and uniformity of illumination. 

It will be noted, however, that the 
walls and ceiling reflect very little 
light, due to the dark color, whereas, 
by referring to Fig. 3, it can easily 
be seen that by repainting the walls 
and ceiling in a light color (white) 
the reflecting value has increased, 
thereby increasing the intensity on 
the work plane, as well as improving 
the general appearance. Under like 
conditions the lighting system in any 
industrial plant can be improved to 
bring about these results. 

To keep a lighting system operat- 
ing at its highest efficiency, make 
regular inspections, replace defective 
parts, and clean the units well, at 
least several times during the year, 
and more frequently where condi- 
tions demand it. 
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T0 Buy or M ate 


REPLACEMENT PARTS? 


r | XO buy or make replacement 
parts? Here is a question that 
is 50 years old in American 

How much older it is 
in the world at large nobody 
knows... As more ancient cities are 
dug up mayhap it will be found that 
the captains of industry in the stone 
age debated whether to do their own 
hunting for hammer heads or send 
to the men who made a business of 
searching. Perhaps the same old 
problems arose: If the hammer user 
waited too long for delivery he might 
be devoured in the meantime; if the 
number of skins or the number of 
wives demanded in payment were too 
many for his means he must per- 
force hunt his own at the risk of 
overwhelming overhead. And so it 
has always gone. 


industry. 





The matter of buying or making 
replacement parts is really serious, 
not alone because of the sums of 
money involved, but because tempers 
are lost, good will is damaged, pro- 
duction is delayed. Many buyers 
think the prices charged by manufac- 
turers are too high. Others would 
pay double if only they could get 
more prompt delivery. Still others 
can’t see buying, no matter how low 
the price or how rapid the delivery, 
their stand being that they have men 
and machines that would be idle 
otherwise. 

These men are the users cf re- 
placement parts... They are on the 
short side—the paying-out side. In 
their situation they may be compared 
to the buying unit all of us are famil- 
iar with, the man who buys an au- 
tomobile. Cases, have been reported 
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where these individuals did not get 
entirely satisfactory service during 
the 90 days mentioned in the pur- 
chase agreement and something even 
less satisfactory thereafter. . Of 
course they began to think of trade- 
ins and where they would go to get 
the;next car. Some of them hap- 
pened to own many cars (taxis, 
truck fleets, bus groups) and set up 
their own service and repair shops— 
and sometimes made them pay. 
Now the man running an indus- 


trial: plant has his own repair shop 


as arule. There are emergency jobs 
that necessitate having certain metal- 
working and wood-working machines 
available. His temptation to do his 
own part making is therefore strong. 
He may or may not compare his costs 
with what he has to pay if he buys 
from the manufacturer. If he does 
make the comparison his own costs 
may not include all the items in- 
involved. 

What should these costs include? 

Perhaps most important are the 
direct-labor costs, made up of the 
charges for pattern making, casting 
(or cutting-off, or welding), ma- 
chining, fitting. 

Then there are the indirect-labor 
costs of supervision and clerical 
work. 

There are also the engineering 
costs of drafting and designing. 

And finally there are the overhead 
costs, made up of the charges for 
floor space, interest-on investment in 
equipment, insurance, light, heat, 
buildings, building maintenance, and 
purchasing. 

Whether or not each and every 
one of these items of cost affects the 
total depends upon the location of 
the plant and the nature of the prod- 
uct manufactured. Floor space may 
be plentiful. It may be that making 
replacement parts involves no extra 
equipment. Similar reasoning can be 
applied to the other items. Each 
plant must work out its own problem 
from a knowledge of its own condi- 
tions. But none of the possible costs 
should be overlooked. 


There are matters other than those 
of costs to be considered. Duplica- 
tion of quality may be essential to 
secure long life and proper function- 
ing of the replacement part, and it 
may not be possible to obtain such 
duplication because of lack of knowl- 
edge of materials analysis, lack of 
jigs or fixtures, and so on. The qual- 
ity of the parts may be such that a 
type of mechanic with attainments 
higher than those ordinarily sufficient 
in the plant will be required. So 
much for costs, except to say again 
that they are of grave importance. 

Now how about delays in deliv- 
ery? For what percentage of the 
delays is the manufacturer responsi- 





ble? How many repair orders has it 
been impossible for the equipment 
manufacturer to execute promptly 
because he did not get machine serial 
number, proper description, or sketch 
from the user with the order? How 
often has the user failed to specify 
method of transportation—freight, 
express, truck, parcel post, or air 
mail? 

Whether or not the parts user is 
as familiar as he should be with the 
items of costs when he makes parts 
himself, certain it is that experience 
and constant coaching have improved 
him wonderfully during the past few 
years in the matter of giving com- 
plete data with his orders when buy- 
ing from the equipment maker. He 
is not perfect, but vastly better than 
he was. Picture his agitation, then, 
when, despite his accuracy and com- 
pleteness at every step, the parts he 
orders cannot be made or shipped 
promptly because of mistakes in the 
manufacturers’ records. For in- 
stance: 

“A motor-generator set was in- 
stalled a few years ago,” writes one 
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There Are Two Sides§ ¢ 


Here ts one side 
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13 SEVERAL DAYS LATER RECEIVES LETTER 
STATING CASTING WAS SHIPPED BY — 
FREIGHT ! 
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of the kickers. Recently a set of 
spare bearings was ordered, the de- 
tails of the order including a copy of 
all the information contained on the 
name plate. 

“The manufacturer acknowledged 
the order but stated that an error had 
been made in transmitting the serial 
number. There was more or less 
correspondence cn this point, and 
finally the name plate was removed 
by way of hammer and chisel and 
sent to the manufacturer, who ad- 
mitted that his records were in error. 
The spare bearings were received 
several months after the order had 
been issued.” 





Then there is the example of an 
irate customer, made so by what to 
him was a high price: 

““. , in this plant there are four 
identical motors manufactured 





twenty years ago by a prominent 
company. It became necessary to 
order a new bearing bracket for one 
of them. The bracket weighs about 
three pounds. Failing to explain to 
the maker’s satisfaction by corre- 
spondence, one of the brackets was 
sent as a sample. It is a small cast- 
ing and the machine work is not 
complicated, but the maker charged 
$14.54 for one of them. The owner 
has since had similar castings made 
locally at $4 each.” 

Another case comes to mind, 
wherein the manufacturer changed 
the design of a part and consequently 
the pattern number. It was only 
after heart-breaking efforts, by cor- 
respondence and telegrams, that the 
user convinced the maker that he ac- 
tually wanted a replacement part of 
the old design. 

More cases could be cited, but they 
would be repeats, with variations. 
For that matter enough has been 
written to get the point across if it 
is to be moved in that direction. The 
buying and selling of replacement 
parts are really important and seri- 
ous transactions and should be treat- 
ed as such. No hard and fast rules 
are, or can be given to either manu- 





facturer or user, but they are ad- 
vised, first the user, 


to consider all of his costs 

to consider his location 

to give complete orders and 
shipping instructions 

to recognize the manufacturer’s 
cost difficulties 








and to the manufacturer, 


to keep his records free from 
error 

to charge enough, but not too 
much 

to put capable and responsible 
people in charge of receiving 
and filling replacement orders. 


When the two factions follow this 
advice, fewer tempers will be lost, 
good will will remain good, and pro- 
duction will flow on smoothly. 
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PracticaL Books 





Mechanical Power 
Transmission 

By William Staniar, Mechanical 
Power Engineer for E. I. du Pont 
de Nemours & Company and its sub- 
sidiaries. Published by McGraw-Hill 
Book Company, Inc., 370 Seventh 
Ave., New York, N. Y. Cloth, 6x9 in., 
389 pages; illustrated. Price $5. 


HE mechanical transmission of 

power enters into practically all in- 
dustrial operations and, although ex- 
haustive research and investigations 
have been made of this subject by emi- 
nent authorities, there has never been 
a practical treatise published on this 
important division of mechanical engi- 
neering. The investigations have gen- 
erally been of a technical nature and 
have never been compiled and inter- 
preted as useful, non-technical working 
data for the plant engineer, draftsman 
and plant mechanic who must apply 
them. 

After a general discussion in the first 
chapter, of the factors that affect power 
transmission installations, the charac- 
teristics of leather, rubber, and other 
types of power belting, with rules for 
their installation and care, are taken up 
in detail in succeeding chapters. 
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Numerous illustrations are used to 
clarify the points brought out, while a 
large number of tables present impor- 
tant data in ready-reference form. 

Other chapter headings are: Mod- 
ern Short-Center Driving Methods; 
Power Transmitting Steel Shafting; 
Power Transmission Appurtenances; 
Anti-Friction Bearings; The Oil-less 
Bearing; Friction Clutches; Collars 
and Couplings; Power Transmitting 
Pulleys; American Rope System Trans- 
mission; Variable-S peed Transmis- 
sions; The Transmission of Power by 
Chain; Gear Reduction Units; Lubri- 
cation; Accident Prevention. 


———_~_>--_ ——_—- 
Materials Handbook 
By George S. Brady, associate 


editor, American Machinist, McGraw- 
Hill Publishing Company, Inc. For- 
merly American Trade Commissioner. 
Published by McGraw-Hill Book Com- 
pany, Inc., 370 Seventh Ave., New 
York City. Size 44%4%7 in. cloth, 420 
pages, price $4.00. 
HIS book (first edition), an ency- 
clopedia for engineers, foremen, 
purchasing agents and executives, is 
designed to meet the exacting demands 
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of modern manufacturing. It enables 
every buyer and every workman who 
might be called upon to choose a mate- 
rial for a given job to have a fairly 
comprehensive idea of the raw mate- 
rials in his field of activity. 

It is for the purchasing department, 
the production executive, the engineers, 
and the foremen of these average 
plants that this book has been prepared. 


ee 


Discussion of the National 
Electrical Safety Code 


Published by the Department of 
Commerce, Bureau of Standards, 
George K. Burgess, Director, and 
sold only by the Superintendent of 
Documents, U. S. Government Print- 
ing Office, Washington, D. C. Cloth, 
547% tn., 334 pages, price $1.00. 


ge a previous editions of the 
National Electrical Safety Code 
have been accompanied by a discussion 
of the rules. In the second edition this 
discussion was included under one 
cover with the code. For the third 
edition it was published under a 
separate cover and this practice has 
been repeated for the fourth edition. 
The extensive rearrangement of the 
rules in the fourth edition of the code 
makes a new edition of the discussion 
seem advisable. The old material has 
been rearranged and, where necessary, 
modified to fit the revised text of the 
rules. New material has been intro- 
duced to accompany new rules. 

















Half the fleet of trucks of the Packard 
Motor Car Corporation are over 10 years 
old. 


HE replacement problem for 
electric industrial trucks is not 
a complicated one due to the 
simplicity of the equipment. Never- 
theless, a motor or set of driving 
gears cannot be expected to perform 
indefinitely without fresh grease or 
oil; controller fingers are subject to 
wear when repeated overloads are 
applied; and a storage battery to 
maintain its original high efficiency 
requires that the few rules suggested 
by the manufacturers be followed 
and calls for periodic inspection. 
Large plants operating fleets of in- 
dustrial trucks maintain a regular in- 
spection of repair service. That such 


Replacements for 


Electrical I ndustrial 


a service is an economical investment 
is illustrated by the fleet of the Pack- 
ard Motor Car Corporation, in which 
35 of the 65 trucks operated were 
bought prior to 1918. Operating 
costs for these trucks average $50 per 
month, while the total cost of bat- 
teries has averaged 6c to 8c per hour. 

This brings up a question which 
complicates the figuring of econom- 
ical replacement, namely the fact that 
the new equipment is seldom an exact 
duplicate of the equipment to be re- 
placed nor does it perform exactly 
the same work. Economical replace- 
ment should be figured on equivalent 
service and operating costs should be 


The three essentials of an electric industrial truck: battery, controller, 


motor. 
mum. 
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The simplicity reduces maintenance and replacements to a mini- 





By C. B. CROCKETT 
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Secretary 
Industrial Truck Association 


reduced to a unit of work which is 
comparable for old and new equip- 
ment. If the new industrial truck 
is to perform 50 per cent more work 
due to a greater capacity or speed, 
then the initial investment necessary 
and the operating costs of the new 
equipment should be reduced by one- 
third in order to determine the rela- 
tive economy of replacing the present 
truck. Although there may be a 
larger number of factors which influ- 
ence the decision to replace present 
equipment, it is not unwise to apply 
the following general formula re- 
garding the economy of such action. 
The following factors enter: 










and should be regularly inspected. 









A COMMON TYPE of controller for in- 
dustrial trucks. Fingers are easily replaced 
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A;=the present operating ex- 
penses, including power, mainte- 
nance, and repairs. 

Ag=the same operating expenses 
for the new equipment. 

B,=the depreciation charges on 
the old equipment. 

Bo=the same depreciation charges 
for the new equipment. 

1==the disposal value of the pres- 
ent equipment. 

C.=the cost of the new equipment. 


The following theoretical formula 





will then hold for economical re- 
placements: 
a a | ee . 
(A;—Az2)—( Bo—B;) ae ee od 


.06 


This formula is simply the mathe- 
matical way of saying that if the re- 
duction in operating expenses plus or 
minus the difference in depreciation 
charges when capitalized at 6 per 
cent is greater than the cost of the 
new equipment minus the junk value 
of the present equipment, then it is 
an economical investment. As noted 








2ebove, the terms As, Be, and Ce 
should be reduced to an equivalent 
rate for the old equipment. The 
quantity B,; should be figured at 
the actual depreciation up to the time 
of replacement even though the 
equipment may have been written off 
the books for a number of years. 
The quantity By should be the depre- 
ciation charges on new equipment, al- 
lowing as nearly as possible a fair 
average life. 

In case the plant executive is con- 
sidering the rebuilding of present 
equipment as against the purchase of 
new equipment, the quantity Ci 
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should be made equal to the cost of 
rebuilding. The quantities A; and 
B, will then be the operating ex- 
pense of that equipment if rebuilt. 
In general, this formula should be 
applied to the following three alter- 
natives : 

1. Continuing the operation of 
the equipment in its present condi- 
tion. 




















2. Investing the necessary 
amount to recondition the present 
equipment. 

3. The purchase of new equip- 
ment. 

In the reconditioning of present 
equipment it should be carefully 
noted that the quantity B, or the 
rate of depreciation, should be the 
estimated rate at which the equip- 
ment will depreciate after rebuilding. 
This is particularly important, as in 
many instances rebuilt equipment 
will not have a useful life of more 
than two or three years in the case 
of industrial trucks, whereas an aver- 


age life of ten to twelve years will 
be secured from new equipment. 
Thus it is possible that the second 
term, namely Bo—B,, will result in a 
negative figure and should be added 
to the decrease to be expected in the 
operating expenses. 

In the consideration of replace- 
ments a most careful inspection 
should be made to cover, in the case 








AN INDUSTRIAL TRUCK in a food 
products warehouse. Cleanliness is an essen- 
tial factor in a plant of this kind and such 
well kept equipment as is here shown main- 
tains the cleanliness of the plant and the 
same time increases its own life. 


THE STRUCTURAL FEATURES of the 
average trucks will sustain continuous over- 
loads, but the operating costs will increase 
as the equipment is abused. 


of the industrial truck, the following 
points : 

A. Condition of frame and plat- 
form. 

B. Driving gears, bearings, lift- 
ing mechanism and steering knuckles. 
C. Driving and lifting motors. 

D. Controller. 

E. The storage battery. 

In general, it is wise to separate 
the storage battery, however, and 
consider that as a separate piece of 
equipment, particularly if a fleet is 
employed and spare batteries are 
available. The condition of the 
truck, however, will influence the 
operating cost and life of the battery 
as the power consumption for an old 
and worn out truck increases rapidly 
as the condition of the equipment 
becomes worse. The important units 
should be balanced as to condition. 
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Replacing an old 


Shove- Through Winding 
by the threaded-in type 


T “NHE three preceding articles, in 
the June, July and September, 
1928, issues, on bringing obso- 
lete windings up-to-date dealt with 
the concentric-chain type of coil 
windings. Those discussed were, 
(1) the hand winding, (2) the shove- 
through, wire-wound type and (3) 
the open-slot, mold-wound, wire-coil 
type. However, there is a fourth 
type of concentric chain winding of 
the shove-through type that was for- 

merly quite widely used and it will 

be discussed in this article. 

This winding employed bare cop- 
per strap as the conductor, whereas 
the windings previously described 
used round or ribbon wire, strap cop- 
per being used for the larger-capac- 
ity machines. This larger cross- 
section made the coils difficult to 
form, insulate and install as the slots 


By A. C. ROE 


Renewal Parts Engineering Dept., 
Westinghouse Electric & 
Manufacturing Company 

East Pittsburgh, Pa. 





MANY advances have 
been made in recent years 
in the design of windings 
so that it is frequently pos- 
sible, when repairing an old 
machine, to replace the 
original winding with one 
that is cheaper to make up 
and will give improved 
operating characteristics. 
The application of this pro- 
cedure is described herein. 











were partly closed, necessitating 
shoving the winding through from 
each end and closing up the open coil 
end, as described in the second ar- 
ticle of this series in the July, 1928, 
issue. 

The winding that will be described 
in this article was designed for a 
2,000-kw., three-phase, 2,200-volt, 
60-cycle, 24-pole, 300-r.p.m., rotat- 
ing-field generator, having 288 slots, 
and 144 coils, or 36 groups of four 
coils in series. The coils were made 
from 17%x1/10-in. bare copper strap, 
three turns per coil, and the winding 
was connected two-parallel star. 

This winding required four differ- 
ent sizes of coils, and 36 coils of each 
size. All coils were bent coils before 
installing, and after each was in place 
the open end was closed up straight 
across; thus, each coil after installa- 
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{ FIG. 1—POLE-PHASE GROUP of four coils in a shove-through winding used in a large, 
- » rotating-field alternator. The full lines show the coils as they were pushed through: 
U the dotted lines indicate how the coil ends were bent over and soldered together. 
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tion became a combined straight and 
bent coil. Closing up the ends of 
each coil required three soldered 
joints, and for each pole-phase group 
there were eleven joints, as indicated 


in Fig. 1. : 
a 
ii 3 LL 


3 

FIG. 83—THE TOTAL length of each strap 
of the four different sizes of coils in the 
o!d winding are shown in the table. In 
forming the coils a 90-deg. bend was made 
edgewise around a 144-in. pin at each end 
of the strap. The distance between the 
bends varied as shown under column A 
in the table. 
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* * * * 


The large number of soldered 
joints, excessive copper length and 
weight, and complicated construc- 
tion, made this winding an expensive 
one io use for replacemeri. 

Fig. 1 shows a complete pole-phase 
group of four coils; the full lines in- 
dicate the coils as pushed through, 
and the dotted lines show the fin- 
ished group after closing up the ends. 
Note how the insulation on the slot 
section of the coils varies in length; 
the over-all length of the group is 
2644 in. It should be borne in mind 
that the winder, in closing up the 
ends, had to make 24 bends, tape 
each turn at the joint, and then tape 
the three turns together. 

Fig. 2 shows the bent ends of a 
pole-phase group. Some idea of the 
amount of copper required for the 
drop bend can be obtained from 
the figures at the left, which show 
that the outside coil, z, is 67% in. 
below the bore at slot No. 1. 
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FIG. 2.—THIS shows the bent ends of a pole-phase group 
shove-through winding. 


Fig. 3 gives the total length of cop- 
per required for each coil, and also 
shows the method of bending the 
copper before forming to the shape 
shown. First, two 90-deg. bends 
were put in the copper at the distance 
apart shown in the table. All bends 
were made on 1%-in. pins, and the 
copper was bent on edge. Thus there 
were two bends for each turn, and 
three turns per coil, which equals six 
bends per coil; for 144 coils there 
were a total of 864 edgewise bends 
of 1,%-in. wide copper. 

In Fig. 1 the over-all length of the 
group was given as 26}4-in., but this 
is not the total over-all length of the 
finished winding, as the coils were 
pushed in from each end. Thus 
there were bent and straight ends on 
each side of the core, as shown in 
Fig. 4. Therefore, the total, maxi- 
mum over-all length was 3134 in. for 
the straight ends and 215% in. for 
the bent ends. 

The problem was to develop a coil 
and winding that would reduce the 
cost of winding and improve the per- 
formance. This situation led to the 
consideration of the two-layer, two- 
coil-per-slot, diamond-pulled coil, 
threaded-in type of winding, as all 
of the coils would be alike, would 
need only short cells, thus reducing 
the amount of expensive mica used 
in the slot sections, and the coils 
could be pulled to shape on the ad- 
justable shaping machine, thus elimi- 
nating tool costs. 

In order to be threaded in, the 
width of the strap must be such that 
when insulated it will pass through 
the slot opening and all straps fit 
widthwise, as well as depthwise in 
the slot. 

After checking this point 0.094-in. 
thick copper was selected as the size 
to be used. 

Next, it was seen that three turns 
per coil would be suitable for the 








in the old, 





new winding. The old winding also 
had three turns per coil, and with 144 
coils there were 3X 144—432 turns, 
whereas with 288 coils of three turns 
each there would be 864 turns. How- 
ever, the old winding was connected 
two-parallel star and as this was a 
24-pole machine, a four-parallel star 
connection could be used to obtain 
the correct voltage with 288 three- 
turn coils. 

Thus, by using a four-parallel con- 
nection, it was possible to cut the 
cross-sectional area of the conductor 
in half. Actually, the nearest stand- 
ard stock size of copper strap was 
0.094x34 in., which made the cross- 
sectional area slightly more than half 
the former value. 

Fig. 5 shows the arrangement of 
the old winding in the slots, with the 
slot dimensions, and Fig. 8 shows the 
slot arrangement of the threaded-in 
winding. 

The next question encountered 
was the coil pitch. Fig. 2 shows that 
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FIG. 4—IN THE OLD winding the coils 
were pushed in from each end; thus, there 
were both bent and straight ends on each 
side of the core. The .maximum over-all 
length of the straight ends of a group 
was 31% in., whereas the length of the 
bent ends was 215% inches. 


* * * * 


the old winding pitch was 1-and-16 
for the outside coil, and 1l-and-14, 
l-and-12, and 1-and-10 for the in- 
side coils, respectively. For 288 slots 
and 24 poles, full pitch is 288-24 
=12, or l-and-13. Then the aver- 
age pitch is found as follows: 
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FIGS. 5 AND 6—DIMENSIONS of slots and arrangement of the old winding therein are shown 
’ in Fig. 5 at the left. When placing the new winding in the slots, as in Fig. 6 at the right, the 


outer turn 8, and then the middle turn 2, were threaded in. 


ilarly to form the arrangement shown in Fig. 8. 


l-and-16 pitch—=15 (or 
three slots over pitch) ==12—3— 9 

j-and-14 pitch—=13 (or 
one slot over pitch)—12—1—11 

j-and-12 pitch=11 (or 
one slot under pitch) —=12—1—11 

J-and-10 pitch= 9 (or 

three slots under 
pitch) ==1Z—3=—= 9 
40 


Thus, 40+4 equals an average pitch 
of 10, or 1-and-11. 


Note that in the above table over- 
pitch has been reduced to terms of 
under-pitch; this must be done in 
order to obtain the correct average, 
as over-pitch has the same electrical 
effect as under-pitch, except that 
with over-pitch more copper is re- 
quired for the coil ends. Thus, the 
copper losses are higher than with 
‘under-pitch coils. 
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FIG. 7—THE SHAPE and dimensions of 
the new winding are shown here. The 
saving in copper can be noted by com- 
paring this winding with the coils shown 
in Fig. 1. 


ey = 


If the mechanical pitches of Fig. 
2 had been used we would have 15+ 
134+-11+9—48, and 48+4—12, or 
full pitch, whereas the outer and 
inner coils, z and 4, have an effectual 
pitch of 11, and coils 2 and 3 have 
a pitch of 9. This is an important 
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point to remember when checking 
the average pitch of any concentric 
chain winding. 

The pitch of the new winding was 
made 10 or l-and-11, and a three- 
turn coil of 0.094x34-in. copper strap 
was used. Fig. 7 shows the general 
shape and dimensions. Note the 
shorter cell lengths and over-all 
length as compared with those shown 
in Fig. 1. The reduction in copper 
amounted to 534 lb. as the 144 old 
coils weighed 1,984 lb. and the 288 
new coils, 1,450 lb. Furthermore, 
the copper losses were reduced an 
appreciable amount. 

As each coil had three turns the 
soldered joints were omitted, but to 
connect up the pole-phase groups of 
four coils, each required three sol- 
dered connections. Thus, for a total 
of 72 groups there were 216 joints, 
which means that there were 180 
joints less in the new winding than 
in the old. 

In threading the winding into the 
slots, the two outer turns, r and 3, 
were inserted first, and then the mid- 
dle turn pushed in last. This is 
shown in diagrams A, B and C of 
Fig. 6. 

The coils were insulated with a 
three and one-half turn mica wrap- 
per in the slot sections, there being 
six wrappers per coil. Then all of 
the ends had two layers of treated 
cloth tape and one layer of cotton 
tape. All coils were well treated in 
varnish. 

Thus, an up-to-date type of wind- 
ing was developed to replace an ob- 
solete design. The new winding cost 
less and gave improved operation, 
without resorting to an open slot, 
which would have been necessary 
for a winding of decidedly higher 
voltage. 

This and the preceding articles il- 
lustrate the possibilities of modern- 


The second layer was put in sim- 


izing obsolete types of concentric 
chain windings. 

As was pointed out the concentric 
chain windings were not only diffi- 
cult to install, but extremely difficult 
to insulate thoroughly and treat, 
making the hand winding suitable 
for low-voltage work only. 

These disadvantages lead to the 
development of the shove-through 
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FIG. 8—THIS is the way the new winding 
was arranged in the slots. 


ae oe ae 
type of concentric-chain winding, for 
which the coils could be made up on 
a mold or on special benders. 

Although the shove-through types 
of concentric chain windings are an 
improvement over the hand-wound 
types, it was also pointed out that 
the shove-through windings require 
expensive forming blocks, and con- 
siderable time and labor to close up 
the open ends after installing the 
coils. 

These factors lead to the use of 
open slots that permit forming and 
insulating the coils completely be- 
fore installing them in the slots. 

However, before replacing obso- 
lete windings of any type, it would 
be well to check the original design 
records and then study the new oper- 
ating conditions to determine the re- 
sultant effect on the operation. 
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What physical signs should an inspector look for in deter- 

mining the necessity for replacing speed reducers? What parts 

are most subject to wear? The answers to these and other 
important questions are furnished in this article. 








When to Replace 


Geared Speed Reducers 


BF ees the period of initial 
operation, the parts most sub- 
ject to wear in the three types 
of geared speed reducers under con- 
sideration here are as follows: Studs, 
bearings, high-speed pinions and idler 
gears in spur gear reducers. High- 
speed pinions, shafts and bearings in 
herringbone gear reducers. Worm 
and bronze gears in worm gear re- 
ducers. 

An assumption is made in one 
instance in regard to worm gear 
reducers that if properly designed 
and made, and if the materials are 
not defective, the part to wear out 
quickest and need replacement first 
is the packing on the worm shaft, 
and in order of their occurrence the 
other parts are as follows: the anti- 
friction bearings, the gear, the worm 
and the gear shaft bearings. More 
generally, it is taken that the worm 
and the bronze gear are the only two 
parts that show wear and are re- 
placed first. The reasons given are 
that if the gear is of semi-steel in- 
stead of bronze, it will wear out 
much quicker than the worm, and if 
made of bronze, the gear and worm 
should wear out at the same time. 

The common conclusion is, how- 
ever, that with the exception of the 
housings, which do not wear, each 
unit is designed so that its strength 
and resistance to wear are balanced 
throughout. 

The conditions under which these 
worn parts should be replaced vary. 
One condition given is when the 
parts become unserviceable or give 
clear indication upon close examina- 
tion that they will shortly become so. 
Others follow, for instance: when 
parts are worn back so seriously as 
to render them liable to breakage or 
serious chatter; when inspection in- 
dicates that the steel gears are show- 
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ing a wear of from one-third to one- 
half the original thickness at the 
pitch line; when the running condi- 
tions of the reducer show the need 
of it; and when excessive wear is 
indicated by excessive noise and 
vibration. 

Wearing of plain sleeve bearings 
is indicated by a tendency of the oil 
to leak out along the shafts; conse- 
quently, bearing shells should be re- 
placed when the running clearance 
has increased to three or four times 
what it was originally. Gear wear, 
which is represented by back-lash or 
play, must be expected after consid- 
erable service. 

Increasing noise in the vicinity of 
the bearings, if anti-friction bearings 
are used, is an indication that such 
should be replaced. Anti-friction 
bearings, however, are discussed at 
greater length in another article in 
this issue. 

As a general rule, bearings and 
gears should be replaced when wear 
and tear have progressed to produce 
heavy vibration and unusual noise, 
overheating of the bearings, or ex- 
cessive oil leakage. 

The reducer should be examined 
not less than once a year and in this 
examination the cover should be re- 
moved when the equipment is idle. 
Casual examinations at frequent in- 
tervals by listening to the unit while 
it is in operation are very desirable. 
In examinations of the latter type, 
other detrimental conditions may be 
discovered. A sudden increase in 
the temperature of a unit, assuming 
that the load carried is unchanged, is 
a warning that demands immediate 
attention, as it may be that either the 
oil level or the lubricant is not 
correct. 

The condition of overload in a 
worm gear reducer is usually deter- 


mined by placing a check on its tem- 
perature while it is in operation. 
However, for a certain worm speed, 
ratio and horsepower, these drives 
will run at a fairly definite tempera- 
ture. If the temperature is above 
normal, it will be found upon careful 
examination that either the unit is 
laboring under an excessive over- 
load, or that the lubrication has not 
been attended to. Normally, these 
units will run safely at temperatures 
up to 180 deg. F. and carry consid- 
erable overload for short periods. 

With the herringbone gear re- 
ducer, overload is determined by 
examining the condition of the teeth. 
Where pitting or abrasion of the 
tooth surface is found, it can be 
assumed safely that the reducer is 
overloaded. , 

Abuses of this sort necessitate 
frequent part renewal, which makes 
it advisable to keep a record of such 
repair costs, as in many cases it has 
been found to be more economical to 
purchase a complete unit rather than 
attempt to replace the worn out parts. 
Since repairs are to be expected with 
any speed reducer, it is not fair to 
confine the records to repair costs 
alone. The cost of lost production 
through having to shut down to make 
repairs should be included so as to 
obtain a comparison of the figures 
over a period of years. This record 
should be the controlling factor in 
determining the necessity for replace- 
ment and, in addition, it will provide 
a measure of the relative merits of 
the different speed reducers. 





For the foregoing information, the 
editors are indebted to: Foote Bros. Gear 
and Machine Company, the Falk Corpora- 
tion, Farrel-Birmingham Company, the 
Tool Steel Gear and Pinion Company, the 
Cleveland Worm and Gear Company, and 
Westinghouse Electric and Manufactur- 
ing Company, Nuttall Works. 
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Spend for Replacement what you save by 


Scheduled Binting 


of Structural Parts and Buildings 





tenance of the modern indus- 

trial plant, with its up-to-date 
efficient equipment, is one of the 
most important features in the plant 
engineer's replacement program. 
Results frequently hang upon small 
things. The difference between the 
success of one plant and the failure 
of another may rest upon a number 
of so-called unimportant details, 
one of which may be that of com- 
mon-sense maintenance. 

The chief causes of replacement 
of plant property are rust and decay, 
the arch enemy of iron and steel, 
and deterioration of other surfaces. 
Have you ever noticed the forlorn 
appearance of an abandoned indus- 
trial plant? Windows are broken, 
roofs rusted through, bricks falling 
out, steel structures wasted away. 
Rehabilitation of such a plant calls 
for almost total replacement before 
operations can begin again. Proper 
use of paint as a preservative would 
have saved much of it. This brings 
us to the consideration of the im- 
portant place that paint and varnish 
occupy in preventing early replace- 
raent of plant equipment. 

Practically every plant of the 
modern factory, especially its exte- 
rior, is exposed to those forces which 
are determined to bring the plant 


Te: ECONOMICAL main- 
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down to a heap of refuse unless pre- 
ventive measures are used. There- 
fore, it is the purpose to discuss 
herein the various factors in the 
yearly maintenance program that 
tend to offset the necessity for re- 
placement of component parts of 
plant structures. 

Stacks—One of the important ad- 
juncts to factory operation is the 
steel stack. It is admitted that this 
is a difficult problem to handle, yet 
if not given regular attention and 
unless a dependable stack paint is 
used at frequent intervals, the man- 
agement may be in the position of a 
certain plant owner whose attention 
was called to the state of his big 
steel stack. It had been erected a 
few years back at a considerable ex- 
pense, and at certain intervals it had 
been painted by a steeplejack. 

In this particular instance, how- 
ever, a long time had elapsed be- 
tween inspections and paintings until 
it became evident that extraordinary 
measures must be taken to preserve 
it. The manager called in a steeple- 
jack to give it an inspection and a 
thorough painting. In ascending the 
stack after placing his saddle-swing 
in place, as it was found by a later 
and more careful inspection, his 
weight was too much for the stack 
in its weakened condition. The up- 
per rings collapsed, precipitating the 
steeplejack to the ground, seriously 
injured. In addition to replacing 
the stack, this plant owner was lia- 
ble for the injury sustained by the 
workman. 

Not every stack is in such a con- 
dition, but there are many steel 
stacks doing duty that are sadly 
neglected, and the result is total re- 
placement at a high cost. The ap- 
plication of an efficient stack paint 
at proper intervals would have kept 
this particular stack free from rust 
and decay, indefinitely. 

Roofs—This is one part of the in- 
dustrial plant which compels atten- 
tion. Production schedules in most 
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plants will not permit carelessness 
in providing proper roof coverings. 
And here the periodical use of some 
sort of a paint preparation is prac- 
tically indispensable. 

There are many types of roof con- 
struction: galvanized iron, tin, slag, 
composition, gypsum, slate, and so 
on. One plant having a number of 
buildings roofed with galvanized iron 
concluded that the roofing problems 
had been settled for some time to 
come. The owner figured that the 
coat of galvanizing would last indefi- 
nitely, regardless of weather expo- 
sure. It did not. When troubie 
developed he found almost entire re- 
placement necessary. 

Many textile plants having high 
humidity combined with heat and 
other destructive fumes are using 
impregnated lumber for roof work 
on the underside, with a built-up roof 
on the exterior. 

Another very popular roof requir- 
ing but little maintenance is the pro- 
tected metal type. The exterior is 
rarely painted, and unless abraded 
through mishandling or through con- 
tact with some foreign body, its life 
will be long and satisfactory. The 
underside is not a thing of beauty, 
nevertheless one plant engineer sur- 
mounted this obstacle by spraying on 
a coat of aluminum paint, which 
transformed the unsightly surface 
and at the same time improved the 
light reflection of the roof several 
hundred per cent over what it would 
have been without the paint. Then 
after sealing in the surface with the 
aluminum paint, he decided to try 
out a mill-white paint on top of it. 
And he succeeded in adding still 
more to the appearance of light-re- 
flecting properties of the roof. The 
coat of aluminum sealed in the 
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asphalt used in making the roofing 
and permitted the coat of white to 
be applied without subsequent dis- 
coloration. 

Many plants are now using com- 
position or felt roofs with varying 
degrees of success. These roofs are 
relatively inexpensive in first cost, 
but at the same time deterioration 
is unusually rapid. They demand 
frequent attention if they are to make 
an adequate return for the invest- 
ment expended. One maintenance 
engineer was confronted with the 
problem of caring for a large num- 
ber of such roofs. Some had been 
patched and repatched and it was a 
real problem to know what to do 
with them. He decided to try out 
one of the many black, plastic prep- 
arations designed for such surfaces 
and see how it worked. He found 
that one coat, applied yearly, served 
to preserve the conglomerate surface 
and prevented costly replacement. 

In each instance, the problem of 
roof maintenance or replacement 
must be worked out by the plant en- 
gineer on its own merits. No two 
problems are identical; but in most 
instances, there are ways and means 
available to offset replacement, if 
sufficient effort is made to analyze 
the situation. 

Fire Escapes and Ladders—One 
good thing that insurance inspectors 
accomplish is to make essential the 
proper maintenance or complete re- 





placement of such parts of plant con- 
struction. There is no argument here 
regarding the importance of paint 
protection. It’s either that, or a new 
section. Fortunately, most mainte- 
nance engineers work in co-operation 
with safety committees and make 
periodical inspections imperative. 
Then, when it is found necessary to 
prevent the progress of corrosion, it 
is a simple matter to turn to paint 
as the way out. 

Pipe Lines and Supports—The 
rapidity of detericration of pipe lines 
is frequently dependent upon the con- 
tents carried.. Much corrosion comes 
from the inside out, and in such 
cases little can be expected from ex- 
terior protection. However, there 
are many cases where conditions on 
the outside of the line are not con- 
sidered with respect to rapid corro- 
sion that subsequently leads to final 
replacement. 

It must be admitted that some 
industries have plant conditions mak- 
ing it very difficult to provide ade- 
quate protection for such surfaces. 
Differences in temperature of the 
contents of the pipe and the sur- 
rounding atmosphere cause conden- 
sation. The condensate absorbs 
fumes and acids and results in rapid 
acceleration of rust. As a result, re- 
placement is heavy and costs mount 
accordingly. 

A tannery had just such a prob- 
lem to solve. A study of piping re- 





RAPID CORROSION of a vicious type that eventually leads to final re- 


placement unless preventative measures are taken to check its progress. 
Rust is no respecter of plant or equipment and it is at work continuously. 
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placements showed a particularly 
high cost and means had to be found 
to offset it. After a thorough anal- 
ysis of the situation it was decided 
to adopt a suggestion offered that 
was claimed would produce satisfac- 
tory results. In brief, this is what 
was done: A new section of galvan- 
ized pipe was installed. It was thor- 
oughly washed with a solution made 
by dissolving about eight ounces of 
copper sulphate in a gallon of water. 
The use of this solution enabied the 
placing of a slight deposit on the ex- 
terior of the pipe, thereby insuring 
proper adhesion of the paint coat. 
A rust-inhibitive primer was applied 
and left to dry over night. When 
dry, a finishing coat of a varnish- 
vehicle metal paint was applied. Im- 
mediately upon application, and while 
the paint was still wet, the surface 
was completely covered with finely 


> 





NATURAL WEAR and tear of structural 
parts can not be escaped, but it is possible 


to stop rapid deterioration. Evidently, too 
long a period has elapsed here between in- 
spection and ultimate painting. 


* * *K 


ground cork. Every particle of the 
surface was hidden by the cork. The 
condensation ceased because the cork 
acted as a splendid insulator. 
Exterior pipe lines running in acid 
areas are often a source of constant 
worry on the part of the maintenance 
engineer. Corrosion may be working 
both from within and without. Here 
the frequent use of a high-type, acid- 
resisting paint will postpone the re- 
placement. This condition brings to 
mind the practice of one plant man- 
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ager in deciding to try out a com- 
paratively recent product of an 
asphalt nature made in an emulsified 
form. He found it especially eff- 
cient under conditions which were 
found unsuited to the use of acid- 
resisting finishes. 

Steel Sash—There are hundreds 
of plants, especially those in which 
high humidity is necessary, that are 
confronted with endless trouble in 
preventing early rusting out of steel 
sash. Anyone familiar with plant 
maintenance will readily appreciate 





is the 
only known remedy for the preservation of 
grille work of this type, which is not uncom- 


PERIODICAL PAINT application 


mon in some plants. It is certain that the 
inspector has overlooked this piece of equip- 
ment and don’t be too sure that it is not 
a part of your plant. 


* *K K 


how high replacement costs are, and 
how essential is the prevention of 
rust. Paint alone, however, cannot 
be expected to do the impossible, and 
one plant manager realized this be- 
fore he adopted a periodical sched- 
ule calling for a thorough sash in- 
spection every six months. Rust 
spots were scraped down to the bare 
metal and touched up with an effi- 
cient primer, followed by a finishing 
coat of a rust-resistant paint. In 
this way he guarded himself against 
a sudden collapse of the sash and 
comparatively little replacement over 
a period of years. 

_ Fences and Gates—It is of greater 
importance today than ever before 
to maintain these factory policemen 
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‘and most popular in use. 





PERMIT this accessory to decay and it will in all probability fail at the 
time that it is most needed. Replacement is prolonged due to the watch- 
fulness of the maintenance organization at this plant. 


in good condition, else loss of val- 
uable raw material or finished prod- 
ucts may follow. The woven-wire 
fence is one of the most satisfactory 
Usually, 
it comes with a galvanized surface 
which will resist rust for a long time. 
Finally, however, the galvanizing 
coat is broken down, and unless given 
proper protection, accelerated rust- 
ing begins. 

Painting a fence like this is a tedi- 
ous job. Brush work is possible and 
spray work is costly, due to the waste 
of material, but one manufacturer, 
who was faced with the problem of 
preserving many hundreds of feet 
of such fencing hit upon the plan of 
painting both sides at once with the 
spray machine, and this is how he 
did it: 

First, all wire surfaces were thor- 
oughly wire-brushed and cleaned. 
Then he constructed a wooden shield 
having a metal face and a trough at 
the bottom in which to catch the ex- 
cess material so that it could be used 
again. This shield was placed close 
to the opposite side of the fence 
when spraying and moved along in 
accordance with the progress made. 
The finish was sprayed on in the 
usual way. The excess material hit 
the face of the shield, and in re- 
bounding, hit the opposite side of the 
fence at the same time that the front 


was painted. At regular intervals 
the paint that collected in the trough 
at the bottom of the shield was 
placed back into the spray container. 
As a consequence, the entire length 
of the fence was painted in one- 
fourth the time, and at less than half 
the usual labor cost. True, a little 
more material was used, but the 
extra cost was covered several times 
by the saving in labor. Finally, the 
end to be achieved, preservation and 
prevention of costly replacement, was 
accomplished. 

There are many other exterior 
surfaces of the plant and its equip- 
ment menaced by the replacement 
bogey. Periodical inspection, with 
generous use of the correct type of 
paint or varnish, will keep the causes 
of high overhead discussed here far 
in the background. 

Replacement of interior equipment 
or structural work is in no way as 
large a problem as the exterior, al- 
though normal wear and tear are re- 
sponsible for most of it. Of course, 
the consistent use of paint will add 
not only to the appearance of struc- 
ture and equipment, but to its length 
of service. Any plant engineer, 
therefore, who has the welfare of his 
plant at heart should gather sufficient 
information and help from the fore- 
going to enable him to apply the same 
principles on inside surfaces as well. 
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What are the parts most subject to wear? Under what con- 
ditions should these parts be replaced? How can the inspector 
determine when these conditions exist? The answers to these 
and other important questions will be found in this article. 








When to Replace 
Couplings and Clutches 


on direct-connected and geared 

power drives in order to pre- 
vent shaft, bearing and machine 
troubles which would otherwise re- 
sult from accidental or non-prevent- 
able shaft misalignments. Some of 
them allow free endwise displace- 
ment of the connected shafts. And 
some of them provide a cushion for 
load shocks and vibrations, thus in- 
suring longer life for motor wind- 
ings, gears and other machine parts. 

In general, flexible couplings can 
be divided into three classifications: 

1. All-metal couplings where the 
fixed shaft flanges will last indefi- 
nitely because movement or wear on 
these shaft flanges has been guarded 
against, and where easily renewed 
parts can be installed without mov- 
ing the connected shafts or machines. 

2. Other all-metal designs where 
movement and wear upon the shaft 
flanges will eventually require com- 
plete renewal of the coupling. 

3. Designs using perishable mate- 
rial for their flexible elements. 
These usually require more frequent 
renewal of parts and are usually 
limited to the lighter drives. These 
forms are used for line-shafts con- 
nection, allowing not only imperfect 
alignment but slight angular drive. 

Many designs have been developed 
during the past few years and al- 
most any one of these, if of a suit- 
able size, will last for a year or two 
or perhaps longer under average 
operating conditions. But like any 
other mechanism, where there is any 
relative movement of machine parts 
there will be eventual wear and need 
for renewal of these parts. 

Where provision has been made 
for this wear, as in Class 1, low 
maintenance over many years of 
service can be assured. 


| \LEXIBLE couplings are used 
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Couplings in Class 2 may require 
no replacements for a limited time, 
but when the parts do wear out the 
cost of renewal may mean serious 
production losses on account of shut- 
downs, the cost of a complete new 
coupling, and the cost of tearing 
down machines so the replacement 
can be made. 

In Class 3 there are many designs 
where it would seem that low first 
cost rather than frequency or cost 
of renewals receives the most atten- 
tion. 

There is also a type of flexible 
coupling in which there are no mov- 
ing parts which require oil or lubri- 
cants of any nature, the only wear- 
ing parts being the disks and when 
wear occurs it is caused by excessive 
flexing. If a replacement is needed, 
it is recommended that the user re- 
place the disk assembly. 

Other types of flexible couplings 
do require lubrication. It is stated 
that if they are properly lubricated, 
they will last as long as the machine 
they connect. 

It is apparent that the parts most 
subject to wear would mean any 
parts between which there is relative 
movement as with any other mechan- 
ism, and these parts should be re- 
placed before other serious wear or 
trouble should result from long peri- 
ods of operation. 

In larger installations it is desir- 
able to keep records of the cost of 
repairs, and perhaps for smaller or 
intermediate sized installations, but 
for the single installation it is not 
considered necessary. 

It is the consensus of opinion that 
there are no hazards from worn or 
defective parts with most types of 
couplings. Occasionally a hazard is 
found, but usually this is apparent 
from the design. 





With some types, the physical 
signs that wearing parts should be 
replaced are easily apparent without 
disassembly. With others, couplings 
must be taken apart for accurate de- 
termination of condition. 

The parts most subject to wear in 
the usual types of friction clutches 
are the friction surfaces, such as 
wood-filled blocks, graphite filling, 
asbestos linings, bronze or cast-iron 
friction disks, sliding spools, and 
thrust collars. Bronze disks, instead 
of cast-iron, are used in high-speed 
clutches. After years of service, 
especially when the clutch is called 
upon to be engaged and disengaged 
frequently, one will find that the hole 
carrying the fulcrum pins may have 
become elongated through natural 
wear and the entire clutch may have 
lost motion. The worn parts may 
be renewed, but if it is found that a 
great many parts require renewal it 
would undoubtedly be good judg- 
ment and very likely much cheaper 
to put in a complete new mechanism. 

The condition of any clutch may 
be determined by the inspector upon 
casual examination. A clutch in 
poor condition will be noisy in oper- 
ation and will have decreased pull- 
ing power when starting up under 
loads. Oiling, greasing, and adjust- 
ment should be watched very care- 
fully by the inspector. Disregard- 
ing the hazards which are not con- 
sidered very important because of 
their infrequency, it is claimed that 
if the proper sizes of friction 
clutches are selected to do the work 
called for, the repairs and replace- 
ment necessary will be negligible. 





For the foregoing information, the 
editors are indebted to: Barlett-Hay- 
ward Company, Hill Clutch Machine 
and Foundry Company, Moore 
White Company, Smith Power Trans- 
mission Company, and Smith and Serrell. 
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HERE is no “cure-all” belt in 
| the field of mechanical power 
transmission. There is no per- 
fect thing in the mechanical arts. 
Everything is a compromise, because 
perfection has never been attained. 
Driving conditions vary considera- 
bly; therefore, each type of power 
belting possesses certain advantages 
and disadvantages. Leather belting 
has its place in industry and so have 
all other types. 

The types of belts other than 
leather that are commonly employed 
will be discussed briefly in this 
article. 


RUBBER BELTING 


Rubber belting made its appear- 
nace shortly after the first patents 
were granted on the rubber-vulcan- 
izing process, in the year 1844. 

Friction-surface rubber belting is 
composed of piles of strong cotton 
duck impregnated or frictioned with 
a rubber compound. The present- 
day methods of manufacture pro- 
duce a belt which is homogeneous 
and inseparable, possessing a high 
degree of strength, flexibility, and 
durability. 

Modern rubber belting is made 
primarily of cotton duck; therefore, 
the strength of the finished belt de- 
pends to a large extent upon the 
strength of the duck, which depends 
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FIG. 2—SECTIONAL view of A, four-ply, 
round-edge, stitched canvas belt. The 
vertical lines represent the stitches. Sketch 
B shows the construction of a six-ply, round- 
edge belt. 


* * kK * 


on its “weight” and “quality.” By 


“weight” is meant the actual scale 
weight of a piece of duck 36x42 in. 
when dry. A piece of duck of the 
above dimensions weighing 36 oz. is 
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FIG. 1—A ROUND-EDGE, stitched canvas 
belt of inner-locked-stitch construction. 


* * * 


known as 36 oz. duck; one weighing 
32 oz. is known as 32-oz. duck, etc. 
This is a standard generally accepted 
by all rubber belting manufacturers. 

More often, 28- to 32-0z. duck is 
used for power transmission pur- 
poses than is the heavier weight, 
such as 36 oz. However, 36-o0z. 
duck is frequently employed in the 
manufacture of very heavy-duty belt. 

The breaking tensile strength of 
the average 32-oz. duck, 1 in. wide, 
is 500 lb. One-twentieth of this is 
taken as a safe working load. Tests 
have shown that the tensile strength 
of a rubber belt is about one-third 
less than the aggregate of the sep- 
arate plies of duck. 

Frictioning is accomplished by 
passing it through a three-roll calen- 
dering machine which presses the 





rubber compound into it under great 
pressure. 

The manufacture of the belt it- 
self begins with the cutting of the 
frictioned duck to the desired width, 
depending upon the size of the belt. 

Assume a 12-in., six-ply belt is to 
be made. Three strips of frictioned 
duck, 24 in. wide, are required for a 
belt of this size. The first strip is 
folded to give a seam down the 
center of the belt, creating a belt of 
two plies. Over this is folded the 
second strip of duck in such man- 
ner that the seam runs 3 in. from 
one edge. This creates a four-ply 
belt. The third strip of duck is then 
folded over this so that the seam 
runs 3 in. from the opposite edge. 

The raw belt is now ready for 
“curing” or vulcanizing. This is 
done by placing it a section at a 
time, in a large, horizontal vulcan- 
izing press, while subjected to a defi- 
nite tension. This tension removes a 
large amount of the stretch existing 
in the belt. 

The rubber compound, which ce- 
ments the duck plies together, is very 
important because its degree of 
tenacity controls the resistance to ply 
separation in the belt. This tenacity 
is measured in pounds. Rubber 
belt is said to have a 20-, 22-, 24-, 
26-, or 28-lb friction. This means 
that with a 24-lb. friction belt, a 
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FIG. 3—THESE diagrams show the con- 
struction of, A, a four-ply. Sketch B shows 
the construction of a six-ply, folded-edge, 
stitched canvas belt. 


* * * * 


24-lb. pull or weight is necessary to 
pull a strip of one ply, 1 in. wide, 
away from the belt at the rate of 1 
in. per minute, and so on. A fric- 
tion above 30 Ib. is not feasible as 
too strong friction prevents flexing 





133 














by holding the plies rigid, with the 
result that the belt is heated and the 
compound quickly disintegrates. 
Friction-surface rubber belting is 
made from two to twelve plies in 
thickness and can be made in any 





FIG. 4—NINE MONTHS’ operation in a 
mixture of sulphuric and nitric acid fumes 
had this effect on a hair belt. 


*x* * * 


width desired from 1 up to 84 in. 
It is moisture- and steam-proof and 
cannot be penetrated by any belt 
dressing. However, it can not re- 
sist the action of mineral or animal 
oil for any great length of time. The 
average friction-surface belt has a 
coefficient of friction of about 0.35. 

It will resist the fumes of corro- 
sive acids, with the exception of nit- 
ric, just so long as the cotton duck 
is not exposed. However, the rub- 
ber friction soon wears away from 
the surface next to the pulley and 
then deterioration sets in rapidly. 

This type will hold any style of 
metallic fastener; also rawhide and 
wire lace. It can be made endless 
by the manufacturer, but it is neces- 
sary for best results to vulcanize the 
joint. 

The average make of friction-sur- 
face rubber belt will stretch to a cer- 
tain extent; therefore, it should be 
taken up once or twice during the 
first two or three weeks of opera- 
tion. When applying this type to 
the pulleys, it should be cut short of 
the steel tape line length around the 
pulleys as follows: : 

For three-, four- and five-ply belt- 
ing, allow z°5 in. per foot. 

For six-, seven- and eight-ply belt- 
ing, allow % in. per foot. 

For nine- and ten-ply belting, al- 
low 3%; in. per foot. 

Consideration should always be 
given to the number of plies em- 
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ployed in relation to the pulley diam- 
eters and speeds. Table I shows the 
minimum pulley diameters to use for 
the number of plies designated. 

A rubber belt of a given width 
should not have more than the max- 
imum number nor less than the min- 
imum number of plies shown in 
Table II. 

Dressings for this type are not or- 
dinarily necessary, but in some cases 
the pulleys must be kept moving 
even if the drive has defective 
qualities. 

Dressings having ingredients with 
a deteriorating effect on rubber 
should not be used. It has been 
found that vegetable castor oil (not 
the mineral substitute) or boiled 
linseed oil are effective and should 
be applied sparingly. 

The following effective pulls on 
the tight side of the belt are allow- 
able: 
36-oz. duck..28 lb. per in. width per ply 
32-o0z. duck..25 Ib. per in. width per ply 
28-o0z. duck..22 lb. per in. width per ply 

For 32-oz. duck at 25 Ib. allowable 
effective pull per inch on the tight 
side 

Horsepower—NxWxS-+2,640 
in which 

N=number of plies. 

W=width of belt in inches. 

S=belt speed in feet per minute. 

2,640—constant based on 25 Ib. for 
32-o0z. duck. 





For 36-0z. duck at 28 Ib. allowable 
effective pull on tight side, use 2,357 
as a constant in the stated formula. 

For 28-0z. duck at 22 Ib. allowable 
effective pull on tight side, use 3,000 
as a constant in the formula given. 





5—SOLID-WOVEN 
looks like this. 
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FIG. cotton belting 


Table III gives the horsepower 
rating of good grades of rubber belt- 
ing under different conditions. 


IMPREGNATED STITCHED COTTON 
Duck BELTING 


This type of power belting, shown 
in Fig. 1 and better known as 
“stitched canvas,” is an_ efficient 





TABLE I—MINIMUM PULLEY DIAMETERS PERMISSIBLE 
WITH RUBBER BELTING 

















Pulley Diameters in Inches 
Number of Plies Speed Speed Speed 
Under 2,000 2,000 to 4,000 4,000 to 4,500 

f.p.m. f.p.m. f.p.m. 
3 2 3 5 
4 4 6 8 
5 10 14 18 
6 16 20 24 
7 22 26 30 
8 28 32 38 
9 34 38 44 
10 40 44 50 














TABLE II—RELATION OF NUMBER OF PLIES TO 
WIDTH OF RUBBER BELTING 

















Width of Minimum | Maximum Width of Minimum | Maximum 
Belt in Number Number Belt in Number Number 
Inches of Plies of Plies Inches of Plies of Plies 

2 3 4 16 5 6 
3 3 4 18 Ke 6 
4 3 5 20 5 6 
5 4 5 22 | 5 6 
6 4 6 24 ee 6 
8 4 6 26 | 6 7 
10 4 6 30 6 8 
12 4 6 36 b 8 
14 5 6 42 6 8 
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transmitter of power when properly 
selected and applied. The efficiency 
of a belt of this type depends upon 
the grade and weight of cotton duck 
employed, the method of stitching 
the plies together, and the constit- 
uents of the impregnating com- 
pounds. 

In the better grades, the weight 
of the duck is usually 36 to 37% oz., 
which possesses a tensile strength of 
550 to 600 Ib. per inch of width. 

There are two methods of con- 
struction used, known as the ‘“‘round- 
cdge,” and the “folded,” construc- 
tion. 

The “round-edge” construction is 
shown in Fig. 2. In the four-ply 
type, A, one separate ply of duck is 
cut to the width of belt desired and 
wrapped by a continuous piece of 
duck, which in turn laps over itself. 
The whole is then machine-stitched 
through, as the vertical lines on the 
sketch indicate. 

In the six-ply construction, three 
separate plies of duck are cut to the 
width of the belt desired. Before 
being wrapped, these three are 
stitched together. They are then 
wrapped in a similar manner to the 
four-ply construction and the whole 
is again stitched through as shown 
in Fig. 2 B. This is known as the 
“inner-locked-switch”’ construction. 


A sectional sketch of the folded 
construction is shown in Fig. 3. 
Four-ply construction is made pos- 
sible by folding one continuous piece 
of duck, as in Fig.3 A. After fold- 
ing, the whole is stitched through, as 
indicated by the vertical lines. In 
the six-ply construction, Fig. 3 B, 
the two inner plies are made by fold- 
ing one piece of duck upon itself, 
and this is wrapped in a similar 
manner to the four-ply construction. 

After the belt is formed and 
stitched, it is thoroughly impreg- 
nated with substances which render 
it impervious to certain mechanical 
and atmospheric actions. After im- 
pregnation, the belt is stretched. 

The better grades of this type of 
stitched canvas belting possess a high 
coefficient of friction, flexibility, and 
resistance to permanent stretch. It 
will hold any type of metallic fas- 
tener, but is not very satisfactory 
when made endless. 

It will resist the action of water, 
steam, heat, and mineral oil, and has 
great tensile strength and resistance 
to slip. On the other hand, it has no 
salvage value, and will not resist the 
action of strong, corrosive acids. 

No dressing of any character 
should be applied to a high-grade, 
impregnated, stitched-canvas belt. 

In all ply belting the resistance to 





TABLE III—HORSEPOWER RATINGS ALLOWABLE FOR GOOD 
GRADES OF RUBBER BELTING 
Ratings for four-ply construction based on 32-02. duck at 25 Ib. allowable 
pull on tight side per inch ply 






























































Width of Belt in Inches 

Belt 
Speed in| 2 | 1 €4 8 6 | 8 | 10 | 12 | 14 | 16 | 18 | 20 
Feet per 
Minute Horsepower Capacities of Four-Ply Friction-Surface Rubber 

Belting 

AO’ | VQEE SB]? 24) S20 S27] 4S G1), 74 826)? 958) 4150) 12.3 

OOO | E8200 Sat 46 S.S) 724i 952) PESO 12. ON 148! (16261. 18.5 

800 | 2.4) 3.7) 4.9) 6.1) 7.4] 9.8) 12.3) 14.7] 17.2) 19.7] 22.1) 24.6 
1,000 | 3.0) 4.6} 6.0) 7.6} 9.1) 12.2) 15.3) 18.3) 21.3] 24.4] 27.4] 30.0 
1,200 | 3.6) 5.4) 7.3] 9.0} 10.9) 14.5] 18.2) 21.8} 25.3} 28.9) 32.0) 36.0 
1,500 | 4.5} 6.7} 8.9} 11.2) 13.4) 17.9) 22.4] 26.9) 31.0) 35.0} 40.0) 44.0 
1,800 | 5.3} 8.1) 10.7] 13.4) 16.1] 21.4] 26.9) 32.0) 37.0) 43.0) 48.0) 53.0 
2,000 | 5.9) 8.8) 11.8) 14.7) 17.7} 23.5) 29.5) 35.0) 41.0) 47.0) 53.0) 59.0 
2,400 | 6.9]10.3) 13.8] 17.0} 20.8) 27.7| 34.0) 41.0) 48.0} 55.0} 62.0) 69.0 
2,800 | 8.0)12.0) 16.0) 20.0) 24.0) 32.0) 40.0) 48.0) 56.0} 64.0) 72.0) 80.0 
3,000 | 8.5)12.7) 16.9) 21.2) 25.5) 34.0) 42.0) 51.0) 59.0) 67.0) 76.0) 85.0 
3,500 | 9.7)14.5} 19.4) 24.2) 29.1) 38.0) 48.0) 58.0] 67.0) 77.0) 87.0) 96.0 
4,000 {10.7/16.0) 21.4) 26.7) 32.1] 42.0) 53.0) 64.0) 75.0) 85.0) 96.0)107.0 
4,500 {11.617.4) 23.3] 29.1} 34.0] 46.0) 58.0) 69.0} 81.0) 93.0)104.0)116.0 
5,000 |12.3)18.5| 24.6) 30.0) 37.0) 49.0) 61.0} 74.0} 86.0) 98.0|110.0)123.0 























To determine horsepower 
table by following factors: 


factors used with leather belting. : 





of belts with more plies, multiply results obtained in above 


Five pl 
Six ply X 1% 
Seven ply X 1% 
Eight ply X 2 
Nine ply X 2%4 
Ten ply X 2% 


This table is based on an arc of contact of 180 deg. 


This table is corrected for the action of centrifugal force. 


x1% 


Correction can be made from 
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bending increases approximately 
with the square of the thickness; 
that is, a belt twice the thickness of 
another belt is four times as hard 
to bend. If the pulley is too small, 
the natural elasticity of the belt pre- 
vents it from wrapping the pulley 





FIG. 6—A SPECIAL type of high-friction 
leather belt composed of chrome-tanned 
leather strips fastened to a strong leather 


or composition backing. The chrome- 


tanned leather strips provide a high-friction 
grip on the pulleys, while the backing gives 
the necessary strength for power trans- 
mission. 


ee 
closely ; consequently the arc of con- 
tact is greatly reduced. If the belt 
is forced to a close wrap, power is 
lost, because force is required to 
bend the belt over the pulley. 

Table IV shows the correct num- 
ber of plies for given pulley diam- 
eters at certain speeds. 

As with rubber belting, the allow- 
able effective pull is based on so 
many pounds per inch ply of the belt © 
and varies according to the weight 
of the duck employed. The average 
good grade of stitched canvas belt- 
ing is made of 36-oz. duck, which 
has an allowable effective pull on the 
tight side of 28 Ib. per inch width. 

For 36-oz. duck at 28 lb. allow- 
able effective pull per inch, 

Horsepower —=NxWxS--2,357 
in which 

N=number of plies. 

W=width of belt in inches. 

S==speed of belt in feet per min- 
ute. 

2,357—=constant based on 28 Ib. 
for 36-0z. duck. 

Table V gives the horsepower rat- 
ing of this type of belt under differ- 
ent conditions. 


Hair Power BELTING 


Hair belting is manufactured from 
real camel’s hair, or hair and spe- 
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cially-selected long-fiber cotton 
yarns. It is woven on high-powered 
looms under heavy tension, which 
results in a closely-woven, one-piece 
fabric, uniform throughout. After 
weaving, it is impregnated with spe- 
cial compounds for preserving its 
life and pliability. 

In weaving, the hair yarn becomes 
the warp of the belt, whereas the 
cotton yarn is used as the filler or 
weft and also as a binder to hold the 
several layers of hair together in a 
compact and homogeneous fabric. 

The characteristics of hair and 
leather belting are somewhat similar 
because they are both made from 
animal fibers. Hair and leather, 
therefore, possess elastic qualities 
and resiliency to a greater degree 
than other types of belting, but in 
these qualities the hair belt excels 
the leather. 

Hair belting is in general made up 
in the following weights and thick- 
nesses: 











Thickness, 
Weight Inches 
rr 3/16 
Light double or single............ Y% 
Double... 9/32 to % 
Extra heavy 9/16 


Hair belting should be placed on 
the pulleys extremely tight, owing to 
its high degree of elasticity. Other 
characteristics are: 

1. It remains soft and pliable 
during its life and is not affected by 
water and dampness. 

2. It is not affected by mineral 
oils, unless the amount is excessive. 

3. Will stand heat to 300 deg. F., 
and is not affected by extreme cold. 
It does not deteriorate with age. 

4. It will stand for long periods 
the action of corrosive acids, but 
should not be used where contact 
with caustic is liable. Caustic stif- 
fens hair belting. 

5. It possesses an average ulti- 
mate tensile strength of 6,300 lb. per 
sq. in. Double camel hair belting 
will stand an effective working pull 
of 175 lb. per inch of width, which 
is, however, too high for general 
practice. 

6. It possesses extreme flexibil- 
ity; therefore, it can be run over 
small pulleys at high speeds. 

7. It will hold any style of metal- 
lic fastener and can be laced with 
either rawhide or wire, but cannot 
be made endless. 

It has been stated that hair belting 
is impervious to the action of min- 
eral oil. This, however, must be 
modified to this extent: mineral oil 
will eventually destroy this type of 
belting unless the belt is kept dressed 
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with materials furnished by the 
manufacturer. The reason is that 
the mineral oil has a tendency to 
wash out the compound with which 
the belt is impregnated. 

Table VI shows the permissible 
minimum pulley diameters for the 
various thicknesses of hair belting 
at different belt speeds. 

The following allowable effective 
pulls on the tight side are used with 
this class of belting: 


Light or single, 3/16 in. thick 


==40 Ib. per inch width 
Light double, % in. thick 
==50 Ib. per inch width 
Double, 9/32 to 3% in. thick 
=70 Ib. per inch width 
Extra heavy, 9/16 in. thick 
==90 Ib. per inch width 
For calculating ratings, 
Horsepower==7T xWxS--33,000 
in which 
T=effective pull. 
W=width of belt in inches. 





TABLE IV—RELATION OF PULLEY DIAMETER, PLIES 
AND SPEED OF STITCHED DUCK BELTING 




















Pulley Diameter in Inches 
Belt Speed in Feet 
per Minute Eight- 
Four-ply | Five-ply Six-ply ply Ten-ply 
Up to 1,000......... 3 4 s 12 24 
1,000 to 2,000........ 4 5 8 15 30 
2,000 to 3,000........ 5 6 10 18 36 
3,000 to 4,000... 6 7 12 21 42 
Over 4000... oc seus 7 8 14 24 48 














— 





TABLE V—HORSEPOWER RATINGS OF GOOD GRADES OF 
IMPREGNATED STITCHED DUCK BELTING 


Based on an arc of contact of 165 deg. and corrected for centrifugal force. 




















Belt Speed, Horsepower Transmitted by a Belt 1 in. Wide 
Feet per 

Minute Four-ply | Five-ply Six-ply Eight-ply | Ten-ply 

200 0.36 0.45 0.54 0.63 0.72 

400 0.72 0.90 1.08 1.26 1.44 

600 1.08 1.35 1.62 1.89 2.16 

800 1.44 1.80 2.16 2.52 2.88 
1,000 1.80 2.29 2.70 3.15 3.60 
1,200 2.16 2.70 3.24 3.78 4,32 
1,400 2.52 3.15 3.78 4.41 5.04 
1,600 2.88 3.60 4.32 5.04 5.76 
1,800 3.24 4.05 4.86 5.67 6.48 
2,000 3.60° 4.50 5.40 6.30 7.20 
2,200 3.94 4,93 5.92 6.89 7.88 
2,400 4.26 5.32 6.38 7.46 8.52 
2,600 4.56 5.70 6.84 7.98 9.12 
2,800 4.86 6.08 7.29 8.50 9.72 
3,000 5.15 6.44 7.73 9.02 10.30 
3,200 5.42 6.78 8.12 9.50 10.84 
3,400 5.67 7.08 8.50 9.92 11,34 
3,600 5.90 7.38 8.86 10.33 11.80 
3,800 6.11 7.64 9.16 10.68 12.22 
4,000 6.29 7.86 9.43 11.00 12.58 
4,200 6.46 8.07 9.69 11.30 12.92 
4,400 6.60 8.26 9.91 11.55 13.20 
4,600 6.73 8.42 10.10 11.77 13.46 
4,800 6.83 8.54 10.25 11.95 13.66 
5,000 6.92 8.65 10.38 12.11 13.84 
5,200 7.00 8.75 10.50 12.24 14.00 
5,400 7.06 8.83 10.59 12.35 14.12 
5,600 7.11 8.89 10.66 12.44 14,22 
5,800 7.14 8.92 10.71 12.49 14.28 
6,000 7.15 8.94 10.73 - 12.51 14.30 

















TABLE VI—MINIMUM PULLEY DIAMETERS FOR 
VARIOUS WEIGHTS OF HAIR BELTING 




















Pulley Diameter in Inches 
Weight of Hair Belting THhches” | Under 2000 | 2000'te 4000 
f. p. m. f. p. m. 
Shins 6» ax acca aleled CAE % 3 5 
Serer te 4 § 7 
Rs u's 6 ).5w Fase Cee % to %& 10 14 
es SEO ee re % 16 24 
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S==speed of belt in feet per min- 
ute. 

Table VII gives the rating of 
double camel hair belting under dif- 
ferent conditions, 


BALATA BELTING 


This class of power belting is a 
distinct type of cotton duck ply: con- 
struction because the plies are not 
held together by either stitching or a 
rubber compound. By the use of a 
eum known as Balata the plies are 
so. thoroughly impregnated that, 
when pressed together, one homo- 
geneous belt is formed. 

The best grades of Balata power 
belting are made from a tightly- 
woven cotton duck weighing from 
36 to 38 oz. to the standard belt duck 
yard, thoroughly impregnated with 
Balata under heavy pressure and 
heat. The Balata-treated duck is 
then cut into the required widths and 
folded so as to make the desired 
number of plies. After folding, it is 
bonded under heavy pressure and 
then stretched to a uniform tension. 

The following are the general 
features of Balata power transmis- 
sion belting : 

1. It is water-, dampness-, and 
steam-proof. 

2. It is dry-heat proof to 100 
deg. F. 

3. It will not resist the action of 
corrosive acids. 

4. It has very low stretch because 
of the non-elastic qualities and 
toughness of the gum. 

5. It is injured by the action of 
mineral oil. 

6. It has a coefficient of friction 
of 0.6. 





TABLE VIII—~HORSEPOWER RATINGS OF 38-OZ. 
BALATA BELTING 1 IN. WIDE 














ag 
t 
Past Three- | Four- | Five- | Six- | Seven-} Eight- | Nine- | Ten- 
per ply ply ply ply | ply | ply ply | ply 
Minute 
500 0.60 0.90 1.21 1.51 1.81 2.42] 2.421 2.71 
750 0.90 1.36 1.81 2.27 | 2.72 | 3.18} 3.63] 4.08 
1,000 1.21 1.81 2.42 3.03 | 3.63 | 4.24] 4.84] 5.44 
1,250 1.51 2.27 3.03 3.79} 4.55] 5.30] 6.06] 6.82 
1,500 1.81 2.72 3.63 4.55} 5.45] 6.36] 7.27] 8.17 
1,750 2.12 3.18 4.24 5.30} 6.36] 7.42] 8.48] 9.54 
2,000 2.42 3.63 4.85 6.06] 7.27} 8.48] 9.70} 10.90 
2,250 2.72 4.09 5.45 6.82} 8.18 | 9.54] 10.90 | 12.27 
2,500 3.03 4.54 6.06 7.58 | 9.10 | 10.60 | 12.12 | 13.64 
2,750 3.33 4.99 6.66 8.34 | 10.00 | 11.66 | 13.32 | 14.99 
,000 3.63 5.44 7.26 9.10 | 10.90 | 12.72 | 14.52 | 16.34 
3,250 3.93 5.90 7.87 9.85 | 11.81 | 13.78 | 15.74 | 17.71 
3,500 4.24 6.36 8.48 | 10.60 | 12.72 | 14.84 | 17.96 | 19.08 
3,750 4.54 6.81 9.09 | 11.36 | 13.63 | 15.90 | 18.18 | 20.44 
4,000 4.84 7.27 9.70 | 12.12 | 14.54 | 16.96 | 19.40 | 21.81 
4,250 5.35 7.72 | 10.30 | 12.88 | 15.45 | 18.02 | 20.60 | 23.17 
4,500 5.45 8.18 | 10.90 | 13.64 | 16.36 | 19.08 | 21.80 | 24.54 
4,750 5.79 8.63 11.51 14.40 | 17.28 | 20.14 | 23.02 | 25.91 
5,000 6.06 9.08 | 12.12 | 15.16 | 18.20 | 21.20 | 24.24 | 27.28 


























force. 





This table is based on an arc of contact of 165 deg. and is not corrected for centrifugal 


If 36-oz. duck is used 8 per cent should be deducted. 








7. It possesses great strength and 
durability. 

8. It will hold any type of. metal- 
lic fastener and can be laced, or 
made endless. 

9. It has no salvage value. 

10. It will stand grit and dust. 

When Balata belting becomes dry, 
hard, and smooth on the pulling 
surface, a few drops of vegetable 
castor oil should be applied. 

The minimum diameters of pul- 
leys on which it is advisable to use 
the various weights of Balata belt- 
ing are shown by the following table. 





TABLE VII~HORSEPOWER RATINGS OF CAMEL HAIR 
DOUBLE BELTING 





























Speed in Width of Belt in Inches 
Feet per 
Minute 3 40} 5 6; 8 | 10} 12} 14} 16] 18 | 20} 24 
500 Si .4 5 6 -S') 10°} 12-)-14) 164 18} 20 1°25 
700 4 5 i, Sad bia 17 t. 20512234) 2671 29" 35 
800 4 62). Si. Sb PSek6 }.-20" 23" 264 30-1 33"), 40 
900 5 7 9/10] 14] 18 | 22 | 26 | 30; 34] 37 | 45 
1,000 Ol) Be a0 AD AG PP 2S 28 1h. 332137; | 42°) $0 
1,200 7 9} 12] 14] 19 | 25 | 30] 35 | 40} 45 | 50} 60 
1,500 oO} 425) 75-) 164 24 1 32 37 44-1 S01 56163. 1-75 
1,800 10:1 14 | 18:1 21 1-29: |. 37 | 45:1 53: | 60 | 68} 75 | 90 
2,000 12 | 16} 20 | 24] 32 | 42 | 50} 58] 67 | 75 | 84 |100 
2,500 15 | 20 | 25 | 30] 41 | 52 | 63 | 73 | 84 | 94 |105 |126 
3,000 18 | 24 |} 30 | 36} 49} 63 | 75 | 88 |100 |113 {126 }151 
3,500 20 | 27 | 34] 41 | 57 | 73 | 87 {102 |117 |132 |146 |175 
4,000 23 | 31 | 39 | 46} 65 | 83 |100 |116 |133 {150 |166 |200 
4,500 26 | 35 | 44 | 52 | 73 | 93 |112 |131 |150 {169 |187 |225 





























force. 





For light or single belts multiply ratings given by 0.55 

For light double belts multiply ratings given by 0.75 

For extra heavy belts multiply ratings given by 1.33 

This table is based on an arc of contact of 165 deg. and is not corrected for centrifugal 
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The relation of belt speeds is about 
the same as for rubber belt. 
Maximum Pulley 
Diameters, 


Thickness of Belt Inches 





ye | REE 3 and upwards 
oy ee 5 and upwards 
ae aaa 8 and upwards 
Six-ply 12 and upwards 
|, ere 15 and upwards 
[| Sa neeee 18 and upwards 
a eae 24 and upwards 
Ten-ply 30 and upwards 





The best grades of Balata belting 
are built of 36- to 38-oz. duck. 

The allowable effective pull for 
36-0z. duck is 28 lb. per inch of 
width. 

Horsepower-=NVxWxS-+2,357 
in which 

N==number of plies. 

W==width of belt in inches. 

S=belt speed in feet per minute. 

2,357—=constant based on 28 Ib. 
for 36-0z. duck. 

Table VIII gives the horsepower 
rating of Balata belting under dif- 
ferent conditions. 


OTHER TYPES OF PowWER BELTING 


Solid-Woven Cotton Impregnated 
Belting—There are a number of 
makes of this type, shown in Fig. 5, 
on the market; each possesses some 
particular characteristic of its own, 
dependent on the method of weav- 
ing, impregnation, and finishing. 

The better grades of solid-woven 
cotton belting posses high tensile 
strength and, owing to their fric- 
tional qualities, are splendid trans- 
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mitters of power when used in their 
proper place. Solid-woven cotton 
belting should not, however, be used 
in the presence of corrosive acids or 
their fumes. 

As to the power capacity, the 
horsepower tables given for leather 
in the preceding article in the Febru- 
ary issue can be used. This type is 
furnished in single, double, heavy 
double, and triple weights. 

For singles use regular oak, single, 
table. 

For doubles use regular oak, light 
double, table. 

For heavy doubles use regular oak, 
regular double, table. 

For tripies use regular oak, triple, 
table. 

Light-Weight Duck Ply Rubber 
Belting—This type of rubber belting 
is made of a light-weight, closely 
woven, cotton duck thoroughly 
frictioned with a suitable rubber 
compound. It has many of the char- 
acteristics of regular friction-surface 
rubber belting, but differs in the fact 





that it possesses more resistance to 
ply separation. Strength for strength 
it can be used on smaller-diameter 
pulleys. This type is efficient as a 
power transmitter and is impervious 
to the action of moisture, but should 
not be used in the presence of cor- 
rosive acids. 

Metallic Reinforced Cotton Duck 
Ply Belting—This particular type is 
of foreign manufacture and, in gen- 
eral, is similar in construction to 
regular rubber belting, with the ex- 
ception that its plies are frictioned 
with a special cement and reinforced 
by metallic brads or staples running 
longitudinally in rows. This prevents 
ply separation to a great extent when 
the belt is misapplied, although care 
should be exercised when determin- 
ing the proper thickness for pulley 
diameters. 

Owing to the special, acid-resisting 
friction compound employed, this 
type will give long life in the fumes 
of corrosive acids. It is heat proof 
to 300 deg. F., steam-, mineral oil-, 
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and water-proof, has low stretch and 
is a splendid transmitter of power. 

Special Type of Leather Belting— 
Recently there has appeared a leather 
belt of unusual- construction, shown 
in Fig. 6. 

It is of French origin and is de- 
signed to give maximum frictional 
pulley grip and maximum strength. 
In the combination of these two fac- 
tors, this particular construction has 
proven successful on short- and 
moderate-center driving. It is com- 
posed of soft, chrome-tanned leather 
strips spaced at intervals across the 
width of a leather or composition 
backing and running longitudinally 
with it. These strips are secured to 
the backing by countersunk rivets. 

The chrome strips, which make 
contact with the pulleys, give an ex- 
ceptional frictional grip to this belt, 
and the backing furnishes the pulling 
strength. This high-friction quality 
eliminates the tight belt feature of 
the ordinary short-center drive when 
other types of belting are employed. 








What are the signs evident upon superficial examination that a 
bearing is in distress? How frequently are anti-friction bearings 
overloaded? Are there many failures due to overloading? The 
answers to these and other questions will be found in this article. 








When to Replace 
Anti-Friction Bearings 


BEARING in distress will gen- 
A erally call attention to itself 
because it is loose, rough and 

noisy in its operation even to the 
most superficial examination. Such 
a bearing will sound noisy and feel 
rough to the hand if it is placed on 
the housing while the shaft is being 
turned. In a worn bearing looseness 
will generally appear in a wabble of 
the shaft or wheel. Despite the fact, 
however, that the bearing may be in 
distress from any one of the forego- 
ing reasons, it is safe to assume that 
impending trouble may be expected 
as a result. of excessive temperature 
rise. After this point, operation 


should be discontinued and the bear- 
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ing inspected. If there are no means 
of taking up this looseness, the bear- 
ing should be replaced. 

Closer examination may show no 
apparent cause for roughness, but it 
will be advisable to dismount the 
bearing, avoiding additional damage 
and thoroughly wash it out with 
kerosene or gasoline. Should this 
washing not cause the bearing to run 
more smoothly, it is quite evident 
that the trouble is of greater extent. 

At the time that the bearing is 
being dismounted for washing, espe- 
cial care should be taken to note if 
the inner race has been spinning on 
the shaft or if the outer race has 
been spinning in the bearing housing. 





In either case it indicates that the 
bearing has been locked and it should 
not be permitted to operate in such a 
condition or the shaft or the hous- 
ing or both will be worn to such a 
degree as to necessitate the replace- 
ment of these parts also. 

Only when the bearing has been 
dismantled is it possible to examine 
the moving elements and the races 
in order to determine the extent of 
the trouble, especially where it shows 
up as looseness and roughness dur- 
ing operation. A close examination 
of the doubtful bearing may show 
some broken parts, most generally in 
the moving elements, and sometimes 
a cracked race, either inner or outer. 
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Sometimes it will be found that small 

pieces have flaked out of one or 
more balls, rollers or races. This is 
called spalling. These small flakes 
together with the dirt cause pitting 
of the raceways, balls and rollers, 
and in no time the bearing is beyond 
repair. A new bearing must then 
take its place. 

It has been found by actual experi- 
ence, according to one manufacturer, 
that only a small percentage of bear- 
ing failures is due to overload. The 
reason for his statement is that most 
manufacturers of machinery, in 
which small bearings or anti-friction 
bearings are used, have consulted the 
maker of the bearing 
as to the correct sizes 
to be used for a given 
load condition. Such 
manufacturers realize, 
of course, that a bear- 
ing which is operating 
under an overload 
generally heats, be- 
comes noisy very 
quickly, and fails pre- 
maturely. As a rule, 
overloading occurs 
where the manufac- 
turer designs the ma- 
chine for intermittent 
or occasional use and 
the user of the ma- 
chine employs it for 
long periods of con- 
tinuous operation. 

In designing a bearing application, 
the loads are usually carefully in- 
vestigated, and a suitable bearing 
selected on the basis of that investi- 
gation. The actual loads the bear- 
ings will receive in service, however, 
cannot be controlled by the bearing 
manufacturer, and many times the 
purchaser of a machine will use it 
on heavier and more severe work 
than that for which it was originally 
designed. Any one of a number of 
reasons may be assigned for such a 
condition. There are also many ma- 
chines on which it is impossible to 
figure either the shock or continuous 
bearing loads accurately. In such 
cases the experiences of the machine 
designer or user must serve as a 
basis for application unless it is prac- 
tical to make actual load tests. It 
can, therefore, be seen that many 
anti-friction bearing applications are 
operating under overloads. Such 
overloads tend of course to shorten 
the life of the bearing, and, if they 
are severe, or if severe shock loads 
are encountered, actual bearing fail- 
ure may result. 

There is no doubt that too large 
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a percentage of bearing failures is 
directly or indirectly due to lubrica- 
tion. The lack of lubrication is indi- 
cated by heating during operation. 
This heat will discolor the bearing 
parts, particularly the moving ele- 
ments. It is also known that more 
trouble is experienced with excessive 
lubrication rather than lack of lubri- 
cation. This is probably due to the 
fact that since plain bearings require 
frequent lubrication, operators as- 
sume that the same treatment is nec- 
essary for anti-friction bearings. In 
this connection, it should be remem- 
bered that lubrication of plain bear- 
ings and anti-friction bearings is 





TOTAL FAILURE and ultimate replacement follows when prevention 
is not taken seriously. 


materially different. In plain bear- 
ings, the lubricant is the load carry- 
ing medium. Due to the viscosity of 
the lubricants, a high-pressure oil 
film is formed between the journal 
and lining so that these parts do not 
come in contact with each other. 

In general the best way to detect 
insufficient lubrication is to look at 
the bearings and see if the moving 
elements and races are dry. A\l- 
though the bearings require very lit- 
tle lubrication, it does not imply that 
a poor gtade of lubricant should be 
used. The presence of an inferior 
lubricant may generally be detected 
by a reddish rusting of the parts. 

If all dirt could be excluded from 
the bearings, from 80 to 90 per cent 
of the failures would be prevented, 
according to one manufacturer, who 
adds that this condition is entirely 
due to insufficient enclosure, which 
allows the dirt to enter the bearing 
while it is in operation, or through 
the introduction of unclean lubri- 
cants. 

It is rather difficult to state accu- 
rately, the percentage of failures that 
can be traced to the factors that have 


been outlined herein. A rough ap- 
proximation of these percentages 
would probably show that about 50 
per cent of the total failures are due 
to lack of lubrication, or faulty lu- 
brication. Perhaps 20 per cent are 
due to excessive loads, or to shock 
loads not known at the time the ap- 
plication was designed. Another 20 
per cent are due to improper machin- 
ing and alignment. The remaining 
10 per cent are probably due to a 
number of causes, foreign material 
working into the bearing housing, 
weaknesses in the design of other 
parts of the machine, and other 
causes that cannot be accurately 
determined. 

The maintenance 
men should be gov- 
erned in their replace- 
ment work by the se- 
verity of service on a 
bearing, of the seri- 
ousness of a_ shut 
down at unexpected 
times and the oppor- 
tunity that there is to 
make _ replacements 
overnight. 

When bearings are 
being replaced con- 
stantly, after short in- 
tervals of operation, 
an investigation 
should be instituted in 
order to determine if 
the trouble is not due 
to rapid fatigue as a result of over- 
load. 

In certain machine work, where 
close alignment is required, a small 
amount of looseness or play in the 
bearings will affect the accuracy of 
the work. 

It is to be noted here, however, 
that bearings of the angular contact 
type are made loose in order that the 
angle of contact may be set up by 
properly adjusting the bearing end- 
wise. There may be rough machines 
in which some looseness or wear in 
the bearings would make no differ- 
ence, but the judgment of the men 
familiar with machine operation has 
to be exercised. 

It is recommended that periodical 
inspections should be made at close 
intervals and when wear is observed, 


lubrication and overloading should 
‘be checked carefully before replace- 


ment is made with a new bearing of 
the same type and size. 


For the foregoing information, the edi- 
tors are indebted to: Auburn Ball Bearing 
Company, Gurney Ball Bearing Company, 
Rollway Bearing Company, Inc., Schatz 
Manufacturing Company, and Timken 
Roller Bearing Company. 


139 











Putting 





% 


Maintenance and Inspection 
on a Schedule Basis 


HE TWO mainstays of pro. 
duction in an industrial plant 
are: a constant supply of raw 
materials, and machinery and equip- 
ment ready to function at any and all 
times. The two go closely hand in 
hand, since with equipment in bad 
order, the raw materials are of little 
avail. It therefore follows that in 
order to keep abreast with produc- 
tion, the machinery and equipment 
must always be in first class running 
order. 

The only way to assure that equip- 
ment can be depended upon is by fre- 
quent and periodical inspections and 
these inspections must be thorough 
and performed by competent men. 

The system outlined herein has 
been successfully applied by a large 
paper mill for a number of years, and 
while no two industries are exactly 
alike, nevertheless the system can, by 
a few minor changes, be made to 
cover any industry. 

There are two sets of inspection 
orders for the electrical department: 
one for the substations and distribu- 
tion systems, and one for the motors 
and control. There are two substa- 
tions, with a rating of 4,800 kva. and 
6,450 kva., or a total rating of 11,250 
kva. There are 270 motors with a 
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total connected load of 16,000 horse- 
power: [14,500 a.c. and 1,500 d.c.]; 
as well as a _ turbo-generator set 
(direct current), a turbo-alternator 
and a direct-current generator set. 
The inspection orders for the sub- 
stations and distribution systems are 
as follows: 
Daily 
(1) Transformer 
noted (3 times). 
(2) All meters read (twice). 
(3) Lightning arresters charged 
(once). 
(4) Transmission lines patrolled 
(once). 
W eekly 
(1) Dry cells for operating sole- 
noids tested and renewed if 


temperature 


necessary. 
(2) Storage batteries tested and 
filled. 
(3) Oil  circuit- breaker tanks 


examined for heating. 
(4) Distribution system inspected. 
(5) All contacts on automatic and 
manual switch and panel 
boards cleaned and tested. 
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Yearly 
(1) Load test taken of all dis- 
tribution lines*. 
(2) Load test taken of every 
transformer*. 
(3) Lightning arresters tested. 
(4) Oil circuit-breaker tanks low- 


ered, oil tested, contacts 
cleaned and renewed if neces- 
sary. 


(5) Oil of all transformers run 
through a filter press. 

(6) Cooling pipes of water cooled 
transformers examined. 


In connection with the listed in- 
spections, if it is necessary to make 
repairs during the week, these repairs 
are of a temporary nature, so as not 
to hold up production, and major re- 
pairs are made on the Sunday fol- 
lowing, when the plant is down. No 
spare transformers are kept on hand 
but the banks, of which there are 
three, and two of which are con- 
nected through a bus-tie, are delta 
connected so that one unit may be 
taken out of service and the service 
resumed at reduced capacity. It re- 





*If additions to load are made at any 

time, load tests are taken both before and 
after, in addition to the yearly tests. 
_ Oil circuit-breakers also under weekly 
inspection, so that if anything out of the 
ordinary is noticed, repairs are taken care 
of without loss of time or production. 


MACHINE NO..........-...-ces0-00s ecoeee 
#22... 


RECORD sheet for keep- 
ing track of performance 
of felts. 











quires only a few minutes to cut out 
a defective transformer and resume 
the service. 

The inspection orders for the 
motors and control consist of the fol- 
lowing: 

Daily 

(1) All bearings examined to note 
if oil rings are working, tem- 
peratures noted, and oiled if 


(2) Fill grease bearings with new 
grease. (Note: The old grease 
is forced out under pressure 
as new grease is added). 

(3) Windings of motors subjected 
to corrosive or other elements 
cleaned, baked and varnished 
if necessary. 

(4) All motors blown out. 

Yearly 














necessary. (1) Renew all high-speed bearings 
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ELECTRICAL department cost sheet, 
for unit distribution of monthly main- 
tenance and repair costs. 


x ok Ok 

(2) Ground connections and motor 
leads examined. 

(3) Motor windings felt for heat- 
ing. 

(4) End play of motor noted. 

(5) Control equipment examined. 

(6) Oil tanks of all compensators 
especially examined for pres- 
ence of moisture, where equip- 
ment is located in damp places. 

Weekly 

(1) Examine oil to ascertain if it 
is gritty or darker in color 
than usual. 

(2) Test air gap between rotor 
and stator of motors where 
there is excessive belt tension. 

(3) Blow out windings of motors. 
situated in dusty locations. 

(4) Examine starting equipment 


for burned contacts where 
motor is started and stopped 
frequently. 
Monthly 

(1) Renew oil in all high-speed 
bearings. 

(2) Overhaul compensators and 
controllers. 


(3) Inspect and clean oil and 
knife switches. 
Quarterly 
(1) Drain all bearings, wash with 
kerosene, flush with lubricat- 
ing oil and refill. 
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If a motor heats up, load tests are 
immediately taken and the fuses are 
examined for single phase operation. 
If the fuses are intact and the load 
excessive, the cause of the excessive 


load is determined and _ removed. 
Where motors operate 24 hours per 
day and it is possible to make tem- 
porary repairs only, the major re- 
pairs are made on the Sunday follow- 
ing. Where motors are operated 
intermittently or periodically major 
repairs are carried out at the first shut 
down to eliminate Sunday and over- 
time work as far as possible. 

The mechanical department also 
has two inspection orders, one for 
mechanical power transmission and 
one for plant structures and mechan- 
ical material handling and_ service 
systems. 

Under the heading of inspection 
orders for mechanical power trans- 


* * * x 


A PULPSTONE record card which 
serves as a check on performance for 
both user and manufacturer. 


COMPANY, Inc. 
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Title 
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that have not been renewed in 
shorter period. 

(2) Overhaul motors that are sub- 
jected to severe operating con- 
ditions*. 

(3) Change oil in all starters in 
damp places, or where sub- 
jected to corrosive elements. 

(4) Switch and fuse contacts re- 
newed if badly pitted. 

Reports of trouble are left with the 

foreman, who immediately investi- 
gates the extent of the trouble and 
takes the necessary steps to remedy 
it. Where bearing troubles develop, 
the bearings are changed immediately. 





*While the inspector is making his daily 
round the conditions are noted and if equip- 
ment does not come up to standard, the 
electrical superintendent is notified im- 
mediately. 





mission, the following may be noted: 
Daily 
(1) All bearings oiled and in- 
spected (three times). 
(2) All belts examined (three 
times). 
(3) All machinery examined (at 
least twice). 
W eekly 
(1) Bearings on equipment under 
heavy strain rebabbitted. 
(2) Belts showing signs of wear 
or coming apart, repaired or 


replaced. 
Monthly 
(1) Line shafting checked for 


alignment. 
Major repairs in the mechanical 
department of such a nature as to 
curtail production are either carried 
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out at the time, if the time lost will 
not be much greater than for tem- 
porary repairs, or left until the next 
shutdown if the reverse is true. In 
cases where heavy belting breaks or 
comes unspliced less time is lost if a 
temporary belt is spliced with clips, 
and used until the old belt can be 
properly glued and set, which may be 
done during regular hours. 

The following list of inspection 
orders covers all elevators, storage 
battery trucks and tractors, boilers 
and accessories, fire protection appa- 
ratus, scales and the various parts of 
the buildings subject to wear and 
tear: 

Daily 

(1) Elevator gates 

examined (once). 


and_ cables 


Quarterly 
(1) All sewers 
cleaned. 
Half-Y early 
(1) Floors 
paired*. 
Yearly 
(1) All piping cleaned and painted. 
(2) Conveyor systems overhauled 
and replaced. 
Every three yearst 
(1) Interior of buildings painted. 
(2) Exterior of buildings, where 
of wood or steel, painted. 


inspected and 


inspected and re- 


In” connection with the weekly, 
monthly, quarterly, half yearly in- 
spections, it must not be concluded 
that the equipment and structures are 
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A BELT RECORD sheet which makes possible the intelligent appraisal 
of belting on a basis of service per dollar. 


* * 


* * 


(2) Storage battery trucks tested let go for that length of time, since 


and batteries charged (once). 

(3) Steam lines patrolled (once). 

(4) Conveyors examined (once). 

(5) Stores checked. 

W eekly 

(1) Automatic fire protection sys- 
tem tested. 

(2) Auto trucks overhauled. 

(3) Tractors and caterpillars over- 
hauled. 

(4) Grates and arches of furnaces 
in boiler room examined and 
repaired. 

(5) Scales tested. 
(6) Tanks and 
spected. 

Monthly 

(1) All roof drains inspected and 
cleaned. 

(2) Machinery bases examined. 


containers in- 
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those who are responsible for the in- 
spections are charged to report, any 
discrepancy at all times. The period 
inspections other than daily are for a 
systematic survey of equipment and 
structures, as to the probable repairs. 

The reports of equipment needing 
repairs are brought to the attention 
of the heads of each respective de- 
partment in all cases. In case of any 
trouble in the electrical department, 
the same is reported to the head of 
that department by anyone who hap- 
pens to discover it, regardless of posi- 
tion. The same applies to the me- 
chanical equipment, in which case the 
trouble is reported to the master me- 





*Floors are repaired as required, but gen- 


-eral inspection is as stated above. 


+Some departments are painted oftener, 
depending on conditions. 





chanic. Requisitions for repair mate- 
rial are presented to the superin- 
tendent of the department affected, 
which when signed, are turned over 
to the purchasing department. 

Where new equipment is required 
to replace obsolete equipment or 
equipment on which repair bills are 
too high, the heads of the depart- 
ments, including the superintendents, 
go into conference with the general 
manager and state the facts to him. 
If it can be shown by facts and fig- 
ures that a saving can be effected, the 
new equipment is immediately 
ordered. 

A record of the cost of production 
in each department, divided as to the 
cost per unit for repairs, power, oil, 
lamps, labor, etc., is kept for each 
month so that at the end of the year 
it is known exactly what each unit 
has cost, as well as the amount of 
material used. These records are also 
shown in graphic form, so that the 
executive has a picture always before 
him of the operating efficiency of his 
plant. 

Regarding the determination of 
actual needs, the head of each de- 
partment is required to show interest 
not only in his own department but 
also in the general welfare of the 
plant as a whole, and is expected to 
make regular trips of inspection of 
the equipment under his care. In the 
event of a piece of equipment show- 
ing exorbitant repair costs, it is his 
duty to make inquiries regarding 
better equipment, get costs and esti- 
mate the saving that might be effected 
due to replacement, and place this 
information before the executive 
head for discussion. If the depart- 
ment head can show that the replace- 
ment is warranted, the order goes 
into effect immediately. The heads 
of the various departments are on the 
mill executive board, the general 
manager being the chairman. This 
board meets once a week to discuss 
matters pertaining to the operation 
and management of the plant, and it 
is usually at these conferences that 
replacement needs are discussed. 

Past experience in one way might 
be considered a good indication of the 
repair requirements of a plant, but 
unless this past experience is backed 
up by something concrete in the form 
of graphs and figures it is of little 
avail as a guide. If a department has 
a clear record covering a certain 
period of time, and can show by 
facts and figuresethat repairs and re- 
placements up to a certain point are 
a necessary evil, it is usually not a 
difficult matter to convince an execu- 
tive of the need for supplies. 
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alvage and Storage 
Must Tie In With the 





Replacement Program 


S a branch of organized effort 
A in waste reduction, the meth- 
od of salvaging machinery 
and mechanical equipment is worthy 
of consideration. The extent to 
which such a system should be de- 
veloped depends greatly upon the cost 
of storage space, the kind of machin- 
ery and equipment that is discarded 
and the possibilities for future use. 
The opportunities for savings in this 
direction are influenced greatly by 
the design of structures and the se- 
lection of the materials. This applies 
not only to special machinery which 
may be used in the plant but also to 
the design of equipment in buildings, 
such as partitions, benches, and 
standardized fixtures. 

If good judgment is not used, the 
tendency toward accumulating ma- 
chinery and materials may be ex- 
tended too far and the cost of 
records and storage may offset any 
saving that could be made by putting 
machinery or materials back into use. 
In a plant where considerable special 
machinery is used and where the de- 
signing of such machinery is carried 
on by the Engineering Department 
in the plant, the system described 
here has been found of value. The 
saving made by reclaiming machine 
parts has more than offset the cost 
of handling, including that for cler- 
ical and accounting work connected 
with the storage of these parts. 

Storage of complete machines, or 
parts that have been removed from 
a machine that is in operation, is 
under the supervision of the staff 
man who is in charge of the machine 
inspection. The complete machines 
that are stored usually represent ma- 
chinery for which the manufactur- 
ing departments have no immediate 
use. Any order issued for moving 
such a machine to the storehouse is 
first signed by the manufacturing 
department head and then referred 
to the staff man in charge of machine 
inspection. A numbered storage 


tag (form E-21-26) which goes 
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along with the order for moving the 
machine is then filled out. This tag 
has a coupon which is also filled out. 
After the machine has been put into 
storage the coupon is detached and 
is filed for record in the Engineering 
Division Office. If the machine is 
put into active service again, the tag 
is removed from the machine or part 
and sent to the Engineering Office. 
The corresponding coupon is then 
taken from the engineering file and 
turned over to the cost clerk. When 
the machine or part of machine is 
discarded it is necessary to have 
the manufacturing department head 
again approve the disposition. 

The care of motors and controllers 
is under the supervision of the staff 
man in charge of electrical inspection 
and includes the work in the repair 
department as well as the storage of 
such equipment. Before a motor or 





SALVAGE $and_ storage 
must be considered in any 
replacement activities. Each 
industrial plant has its own 
problem in deciding what 
to keep, what to transfer, 
and what to junk. Each 
plant should follow a well- 
defined procedure in stor- 
ing, recording, and reissu- 
ing salvaged or replace- 
ment parts. If you don’t 
have a system, here is one 
that can be used as a basis 
for its design. If you already 
have one, compare it with 
this; you may find out how 
to make improvements. 











controller is placed in storage it is 
inspected by the staff man in charge 
of electrical inspection and a num- 
bered electrical material tag (form 
E-21-23) is placed on the article. 
The coupon is detached and put on 
file in the Engineering Office after 
both tag and coupon have been filled 
out. The file in the Engineering 
Office is kept for a reference of 
spare motors and controllers that are 
supposed to be in first class condi- 
tion ready for use. When a motor 
or controller is to be removed from 
storage, an interdepartment order 
calling for the move is referred to 
the staff man in charge of electrical 
inspection and an entry is made upon 
the tag attached to the part showing 
that it is to be removed. The tag, 
after being detached, is returned to 
the Engineering Division Office, and 
after the proper coupon is withdrawn 
from the file, both are turned over 
to the cost clerk. 

Transmission equipment pending 
transfer, is located in the storage de- 
partment merely for convenience 
since most of this type of equipment 
is returned to use, promptly. A 
material tag (form E-21-24) is 
placed on each article stored and a 
coupon is filled out and detached 
from the tag and sent to the Engi- 
neering Division Office. The various 
articles are located on shelves in 
such a way that the entire stock can 
be inspected ; frequently the stock is 
withdrawn without referring to the 
perpetual record of this equipment 
which is maintained. When any 
piece of transmission equipment is 
taken from storage, the tag, as in 
other cases, is filled out and returned 
to the Engineering Division. Upon 
receipt of the tag, with the com- 
pleted interdepartment order calling 
for the use of the parts, the coupon 
is removed from the file and proper 
entries are made by the cost clerk. 

Miscellaneous material sent to the 
storage department is looked over as 
it accumulates and valuable pieces 
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are picked out for salvage. When a 
machine is junked, valuable parts are 


removed. To such parts a small 
storage tag (form E-21-25) is at- 
tached. This tag shows a definite 
location in the storehouse and rough- 
dimension sketches of the stored 
articles are made by the drafting 
room on cards which are filed in the 
drafting room for reference. These 
reference cards, giving the numbers 
of the storage tags and the locations 
of the parts are used when designing 
new machinery and in making up 
experimental equipment. Without 
question the greatest saving result- 
ing from the salvaging of such equip- 
ment occurs when parts or attach- 


storage are inspected by the drafting 
room and sheet-metal-working de- 
partment and selection is made of 
those to be saved. The drafting 
room makes two sketches, one of 
which is sent to the sheet-metal- 
working department, the other being 
kept on file in the drafting room. A 
numbered storage tag is attached to 
each guard to identify it. 

In the case of parts of machines 
that have been removed but which 
are likely to be required at some 
future date, a storage tag is attached 
to each part giving the number of 
the machine to which it belongs and 
the location. A record of those parts 
is kept by means of the coupons 





MATERIAL TAG. This form 
No. E-21-24 is numbered con- 
secutively and is attached to all 
transmission equipment, showing 
what is on hand and the dis- 
position made of it. 


STORAGE TAG. Form No. 
E-21-25 is also numbered con- 
secutively and is used to identify 
any material or parts saved for 
possible future use. 








trollers and other 





ments are used on experimental 
work. 

All machinery which has a resale 
value is listed and an effort is made 
by the purchasing department to dis- 
pose of it through dealers in used 
machinery. 

There is a worthwhile opportunity 


numbered when 


which are filled out and kept on file 
in the Engineering Division Office. 

Structural equipment, furniture, 
and fixtures are cared for in a 
similar manner but by means of a 
less complete system. Fixtures or 
structural equipment are usually 
installed. When 
anything of this nature is removed, 
if there is a possibility that it can 
be used in its original form in the 





ELECTRICAL MATERIAL TAG. 
Form No. E-21-28, 
tively and used to identify motors, con- 


in storage and to show final disposition. 


in the salvage of guards, especially 
when they are constructed for per- 
manency. Many of these guards 
will accumulate, and many of them 
are suitable for use in places other 
than those for which they were de- 
signed. All guards which go into 
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future, the number of the fixture is 
reserved on the inventory record. 
When it is discarded, the number 
plate is removed and sent to the 
Engineering Division Office where 
proper entry is made on the in- 
ventory record. 





‘Structural steel, piping and similar 
materials are kept in locations where 
they can be looked over easily from 
time to time. When special jobs re- 
quiring such parts are under way, 
the parts are withdrawn from stor- 
age and charged into new construc- 
tion according to their value. 

The storage system may appear to 
be more complicated than it actually 

































STORAGE TAG. Form 
No. E-21-26: numbered 
consecutively and used to 
identify complete ma- 
chine parts in_ storage 
and to show final dis- 
position. The actual size 
of this tag is 4x11 inches. 


numbered consecu- 


electrical equipment 


is. Many of the steps in putting 
machines or equipment into storage 
are merely the steps necessary in an 
industrial plant when transferring a 
machine from one location to an- 
other. Also, some of the accounting 
work is merely a part of the work 
required when adjusting inventory 
figures to take care of change in 
location or for charging off part of 
the capital investment when the ma- 
chine is no longer of use. 

The salvage system outlined can 
be applied to a greater or less extent 
in almost any industrial plant, but as 
already mentioned its cost of opera- 
tion should be measured against the 
benefit that will be derived. 
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Co-ordinate the functions of the 


Electrical Repair Shop 


for REPLACEMENT 


fails to exercise the privilege 
of determining the necessity 
for equipment replacement in the 
scheme of things today not only de- 
‘eats the purpose for which it is in- 
tended but, by neglecting this 
‘inction, paves the way for its aban- 
ionment as an expensive luxury. 
By this iteis not meant that the 
repair shop must make a profit in 
servicing the plant equipment but 
that it must take the burden of re- 
sponsibility in the matter of inter- 
preting equipment repair costs. Very 
seldom does the plant intend to oper- 
ale its repair shop for profit ; never- 
theless it must prove its worth to 
exist. 
One of the things that is frowned 
upon by modern industry is the de- 


Ni ELECTRICAL shop that 


~ 
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partment that is always in the red 
ink columns and unless the repair 
shop, which is a plant unit, can exist 
by itself and assume the role of a 
clearing house with full and com- 
plete evidence to substantiate its 
procedure, the plant would be justi- 
fied in farming out its repair work 
to commercial institutions. 

In some instances, little argument 
is needed to show the advantage in 
taking such a step for the reasons 
are plain to discern. Among them 
are: guaranty of repair work, mini- 
mum cost of repairs, and work done 


in accordance with the manufac- 
turer’s method rather than the usual 
practical assumed methods. 

Outside repair activities are justi- 
fied in many other cases; one espe- 
cially, where the size of the plant 
does not warrant investment in re- 
pair shop equipment to do general 
repairing. However, the larger plant 
that now maintains its repair shop 
does so after determining that it can 
do so economically. 

In this article the economic neces- 
sity for the continuance of the re- 
pair shop in the larger plants is em- 
phasized. If operated properly it 
will be an asset instead of a liabil- 
ity but to do this it must operate as 
a repair organization with extensive 
responsibilities. The supervisors 
must devote their time to better 
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ways and methods of installing re- 
pair parts furnished by the manu- 
facturer of the original equipment 
rather than to making the replace- 
ment repair parts, as is done to some 
extent. 

Where the supervisory force of 
the maintenance organization takes 
the responsibility of making its own 
replacement parts in addition to 
taking care of its maintenance prob- 
lems, past experience has shown that 
too much time will be devoted to 
parts manufacture and consequently 
maintenance will be slighted. 

In view of the fact that 60 per 
cent of the cost of a repair job is 





available engineering knowledge. If 





the maintenance organization is will- 
ing to concede the place of the man- 
ufacturer and expend its energies in 
other directions, the repair shop will 
be an asset. It will be able to point 
out to the management at any and 
all times the cost of operating any 
particular device, provide cost data 
on replacement parts, and give ad- 
vice as to the necessity for an engi- 
neering investigation to determine 
the advisability of replacing existing 
equipment. 

Insofar as parts manufacture and 
procedure are concerned, replace- 
ment must be based on certain cost 





three, four, or five years. They will 
also show the installed cost. The 
question then becomes, “If the re- 
pair cost of the equipment during 
four or five years of service equals 
the installed cost per horsepower, 
should it be replaced?” 

Before setting up the repair shop 
as an information bureau on repair 
cost it may be well to look into the 
layout of a shop that it is intended 
to function along the lines discussed, 
one which, by virtue of its equip- 
ment and layout, adds little to the 
usual overhead included in repair 
work and where lost motion in all 
forms is reduced to the minimum. 
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MEASURING 10x12 in., the heavy manila envelope, from which this illustration was made, 
serves as a depository for a test-data and a cost-data card as well as correspondence pertaining 
Space is provided on the outside of it for complete motor and control name- 


to the equipment. 


plate data, below which are pasted curve sheets for the curves specified. The curves shown were 
drawn in to demonstrate the application of the system. 


labor expense and 40 per cent mate- 
rial expense, it would be a fallacy 
to try to manufacture the parts with 
the hope of saving a portion of the 
material cost and take a chance in 
trying to duplicate the labor charge. 

Some plant engineers concur with 
that statement and others have ex- 
ceptions. It is easy to see that re- 
placement parts furnished by the 
manufacturer are quite likely to con- 
form to specified standards as to 
material and workmanship and may 
be improved because of the latest 
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data which can be obtained only 
from the repair shop records. Hence 
the repair shop must be set up and 
recognized as the clearing house in 
the replacement program because it 
maintains a key position in that it 
functions for both the repair and re- 
placement of equipment. Its pro- 
gram must include the keeping of 
reliable records. For example, 
should a certain drive be replaced? 
The records will show how much 
the drive has cost for repair per in- 
stalled horsepower during the last 
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A shop of this type could be 
classed properly as the ideal, but 
everyone realizes that such a shop 
does not exist. If it does, complete 
description is not available, so the 
best that can be done is to describe 
a recent installation that is consid- 
ered by the owners as ideal for their 
purposes. 

It has two floors, a ground-level 
floor and a sub-floor or basement as 
shown in the illustration. Briefly, 
the basement is intended for storage 
mostly, but it contains a control re- 
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pair bench, a 10-in. drill press, an 
abrasive wheel and buffer, and an 
electric baking oven which is acces- 
sible from the floor above by means 
of a well. Tracks lead to the oven 
from the well through which equip- 
ment to be baked is lowered onto a 
truck by means of the overhead 
traveling crane that spans and travels 
the entire length of the ground floor. 
This basement is reached by a stair- 
way beside the washroom. 

The ground floor is laid out for 
intensive operations with an abun- 
dance of equipment to expedite the 
movement of plant equipment 
through the shop. The receiving 
and shipping room at the end accom- 
modates trucks from which the over- 
head traveling crane delivers the 
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dark days and for use at night. Be- 
cause of this layout, it is claimed 
that it is possible to obtain closer 
supervision over personnel and 
equipment. 

Most repair shops, as they are 
known, are the result of natural 
growth, where extra space is pro- 
vided from time to time to accom- 
modate the acquisition of additional 
equipment made necessary by reason 
of increasing activities, yet there are 
not a few in existence that may be 
termed “tailor made.” These are 
the exception, for like common heri- 
tages they are usually handed down 
from one plant engineer to another, 
each leaving indelible marks of oc- 
cupancy characteristic of the person- 
ality of the individual. 
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of details little will be accomplished 
in arriving at a true index that may 
be used by the plant engineer in de- 
termining the necessity for replace- 
ment of every piece of equipment 
that comes to the repair shop. 

Card record forms are now new 
tools in use in the modern shop en- 
trusted with the responsibility for 
equipment replacement and to get 
anything out of the records compiled, 
one must first put something in. 
That something in this case is cost 
data. 

Strange as it may seem, every re- 
pair shop has various systems of as- 
sembling the unit cost of a repair 
shop, but to record these costs in 
such a manner that they will give the 
plant engineer a true picture of an 






OBVERSE and reverse of record card that is filed in the envelope shown on the opposite page. 
Such information as is needed to plot the curves is compiled hereon. This card may be of 
standard stationery size and of as heavy a stock as is desired. 


material to a designated location for 
attention. 

The office and washroom on oppo- 
site sides of the main aisle take up 
the balance of that end of the build- 
ing. In the aisle between, are located 
the check board and the time clerk 
window through which all repair 
cost transactions are accomplished. 

A main aisle separates the assem- 
bly and repair sections. Material 
progresses from the repair section, 
the equipment of which is listed else- 
Where, to test and assembly and final 
disposition or storage. Full sized 
windows enable the men to work in 
daylight which is supplemented with 
special lamps for brightening up the 
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Then too, repair shops, like indi- 
viduals, grow old. Even the atmos- 
phere about some repair shops 
suggests antiquity although their 
equipment may have been modern- 
ized recently. In either case, if re- 
placement is to be a function of the 
repair shop, obsolete personnel, 
equipment and methods must come 
in for their share of replacement. It 
is a fallacy to expect tomorrow’s re- 
finements from yesterday’s tools. 

Generally, the personnel is above 
criticism except where a certain 
amount of clerical work is required 
individually, in addition to their re- 
pair jobs, and unless all hands coop- 
erate in this matter of keeping track 


individual drive or other piece of 
equipment over a period of years 
seems to be a most difficult task. The 
wholesale discard of valuable infor- 
mation in the past, because of the 
limited use to which it was put, is 
wholly responsible for the lack of a 
definite figure in terms of accrued 
cost per horsepower and shutdown 
time in hours compared against years 
of service that would enable the plant 
engineer to prove his conclusions 
about replacement. 

A simple method of recording data 
to obtain this information is to pro- 
vide an electrical department file of 
each plant drive having motor and 
control equipment. This file will be 
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in the form of an envelop or folder 
and it will: Provide a place for re- 
cording complete nameplate data and 
all information pertaining to the 
drive ; furnish space for developing a 
set of repair-cost curves plotted with 
data obtained from accrued repair 
cost per horsepower against years of 
service ; furnish space for developing 
a lost-time curve with total hours out 
of service against years in service; 
and serve as a depository for a card 
containing test data and an itemized 
record of the original cost and suc- 
cessive repair costs of the equipment, 
as well as the record of time that the 
drive is out of service. 

This envelope or folder, together 
with the record card, are shown in 
an accompanying illustration. The 
size is just slightly larger than ordi- 
nary stationery to accommodate cor- 
respondence referring to the equip- 
ment. 

The card is standard stationery 
size with reverse and obverse sides 
arranged in columns for the proper 
entry of data. 

When repairs are made on a piece 
of equipment there is an entry made 
on the cost record card and totaled 
at the end of the year; or on the an- 
niversary date of the equipment in- 
stallation the total is entered in red. 
This total figure divided by the drive 
capacity in horsepower gives the 
value to be plotted against years in 
service in developing the cost curve. 
The figure for the lost-time curve is 
the accrued total hours that the 
equipment has been out of service 
for repairs. Separate costs are kept 
on the motor and control equipment, 
the total values of which are each 
plotted with the same base. Differ- 
ent legends or colors of ink are used 
to distinguish one curve from the 
other. 

The plant engineer needs only to 
glance at these curves to get a true 
picture of the repair cost and per- 
formance of the equipment since in- 
stallation. If the curve approaches 
the installation cost per horsepower 
for the number of years in service 
set as the criterion for replacement, 
it is then advisable to institute an en- 
gineering investigation to determine 
the possibility of replacing the equip- 
ment, and not before. 

The length of time required to ob- 
tain spare parts for old equipment is 
also a factor in determining the ad- 
visability of replacing the old equip- 
ment. Again, the repair shop is in 
an ideal position to furnish such in- 
formation. For instance, a 20-yr. old 
motor loses its lower frame-half and 
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the drive is out of production. The 
repair shop can quickly advise the 
engineering department the cost of 
such a part and the expected deliv- 
ery if the part is not a stock item. 
This information, in addition to the 
accrued repair cost on hand to date 
and its lost-time record, would be the 





EQUIPMENT LIST 


A—Small motor repair bench 
B—Field coil repair bench 
C— Cleaning and painting bench 
D—Battery repair bench 

E— Bearing repair 

K— Assembly Dept. work bench 
G— Machine Dept. work bench 
H—Control Dept. work bench 


1—Small motor armature 
winding head 
2—Insulation shears 
3—Winding head 
4—Tension device for winding 
head 
5—Field Coil testing set 
6—Coil puller 
7—Armature and field coil im- 
pregnating tank 
8—Impregnating outfit for 
magnets 
9—Paint spray equipment 
10—Gasoline spray equipment 
11—Horse equipped with sol- 
dering furnace 
12—W inding and stripping 
benches 
13—Band-undercutting and 
commutator lathe 
15—Emery wheel and buffer 
16—Drinking fountain 
17—Milling machine 
18—18-in. radial drill 
19—24-in. lathe 
20—Planer 
21—36-in. lathe 
22—10-in. drill press 
23—Portable high-pot. test box 
24—100-ton hydraulic press 
25—Bearing lathe 
26—35-ton forcing press 
27—Electric babbitt pot 
28—Portable armature growler 
29—10-in. drill press 
30—Abrasive wheel and buffer 











deciding factors; and, no doubt, the 
logical conclusion would be to pur- 
chase a new motor. 

The repair shop, due to its wide 
experience, is also able to determine 
whether or not an old piece of equip- 
ment will stand up in service after 
much money has been spent on it for 
repairs. It is willful waste to con- 
tinue such a practice when it has 
been demonstrated time after time 
that it will not stand the service. 
Such a case is true at a certain coke 
plant where an old open-type, induc- 
tion motor was repaired on the aver- 





age of every three months. It took 
a salesman to point out the advisabil- 
ity of substituting a totally-inclosed 
motor at a cost less than the yearly 
repair cost, not including the cost of 
the shutdowns. 

The cost of shutdowns is very im- 
portant, as everyone knows, and very 
much out of proportion to the cost 
of the drive responsible for produc- 
tion, yet good money has been 
thrown after bad time and time 
again in instances similar to this. In 
another case, a motor operating a 
cut-off shear on a continuous mill 
failed at quite frequent intervals, 
making it necessary to scrap the steel 
in the mill. With the repair shop on 
the job it required only a few fail- 
ures of this equipment to point out 
the necessity for an investigation and 
subsequent replacement. The repair 
shop, however, in this case, was on 
the job and a new motor was in- 
stalled without delay. 

Other instances of this character 
are too numerous to mention but they 
emphasize the need for closer repair 
shop supervision if replacement ac- 
tivities are to be its ultimate aim, 
which is as it should be. With these 
operating cost data, obtained only in 
the repair shop, the executive in 
charge can determine whether any or 
all equipment should be replaced and 
when. Replacement and obsoles- 
cence must not be confused in this 
discussion because obsolescence de- 
pends on other factors that are not 
to be considered within the premise 
of the maintenance organization. 

a 


Third Regional Meeting 
Held by P. T. A. 


ODERN belting practice 
M was the theme of the third 

regional meeting held re- 
cently in Chicago, IIl., for distribu- 
tors and manufacturers. Opening 
the meeting, W. H. Fisher, president 
of the association, discussed briefly, 
the association’s past activities in 
building the organization. 

The other speakers were: Davic 
Turnbull, chief engineer, Dodge 
Manufacturing Corporation, who dis- 
cussed the manufacturer’s responsi- 
bility to the users of his product: 
and Robert W. Drake, electrical 
engineer, McCormick Works, Inter- 
national Harvester Company, who 
dealt with belting practice from the 
maintenance and production angles. 

The fourth regional meeting wil! 
be held in September in conjunction 
with the Machine Tool Builders’ ex- 
position at Cleveland, Ohio. 
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What are the parts most subject to wear? Under what conditions 
should these parts be replaced? What are the dangers and losses 
due to faulty switch parts, worn bushings, worn gears, and 
other parts? The answers to these and other important ques- 
tions will be found in this article. 








When to Replace 
Portable Electric ‘Tools 


BP-WORTABLE electric tools are 
Preassite here according to the 

« type of bearing used in the mo- 
iors. With the plain bearing type 
motors the parts most subject to 
wear are carbon brushes, bearings, 
armature shaft, and commutator. In 
the anti-friction bearing type motors 
these parts are carbon brushes and 
commutator. Other parts of more 
or less importance common to both 
types of equipment are rubber cov- 
ered cables, connector cap and plug, 
gears, switch, chuck key, and chuck. 

The conditions under which these 
parts should be replaced are as fol- 
lows: The brushes should be re- 
placed before they are worn down so 
that any part of the metal spring will 
touch the commutator. This condi- 
tion causes additional wear and 
sparking on the commutator with, of 
course, loss of power. They should 
be replaced when worn down to a 
point reasonably near its base, that 
is, within 4% in. of the end. The 
cable should be replaced when the 
rubber has deteriorated so that it will 
break on bending sharply, or when 
it has cut through the outer covering, 
leaving a chance for a possible short 
circuit; also as the flexibility of the 
cable reduces the possibility of 
breakage of the conductor wires and 
subsequent loss or reduction of 
power will result. It is desirable to 
replace this cable before it becomes 
defective. 

The connector cap oftentimes. be- 
comes battered from rough treatment 
of hitting on walls and concrete 
floors, causing the armor to loosen, 
making it a simple matter for the 
molded insulation inside to become 
broken. This releases the connector 
knives from the molded base and al- 
lows a possible short circuit. It is 
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better to replace this connector cap 
as soon as the armor shows any signs 
of becoming badly battered or loose 
on the cap. 

The amount of gear wear in. an 
electric drill should be very small, 
providing the gears are cut properly 
and on the proper centers and lubri- 
cated with the proper kind of grease. 
However, when an inferior grade of 
gear grease is used there is no filmy 
surface of contact over the gears and 
wear results. This wear will cause 
a certain amount of play to become 
evident in the gears and this will, 
of course, make the drill sound very 
noisy and cause a certain amount of 
vibration. Although the amount of 
harm which a small amount of wear 
in the gear will cause is very small, 
badly worn gears should not be al- 
lowed to run in the tool. 

When any perceptible wear devel- 
ops in the anti-friction bearings on 
the motor shaft the bearings should 
be replaced immediately. Wear at 
this point, when running at such a 
high speed as this bearing does, will 
increase very rapidly and cause a vi- 
bration to be set up in the armature 
which will be transmitted all the way 
through the drill destroying the run- 
ning balance of the tool. This vibra- 
tion will cause excessive wear on 
other parts. It will be cheaper to 
replace a worn bearing as soon as it 
is noted than to let it run for any 
length of time. 

What is said of the anti-friction 
bearing may also be said with respect 
to the sleeve bearing, excepting that 
there is the added consideration that 
in the case of the chuck spindle bear- 
ing, if the play is allowed to develop, 
the accuracy of the drill is imme- 
diately destroyed. Worn sleeve bear- 
ings should be replaced immediately. 


There will be a certain amount of 
wear developed in the moving parts 
of the switch, but the most likely 
point of failure is due to the burn- 
ing of the contacts. <A defective 
switch should be replaced immedi- 
ately by the switch recommended by 
the drill manufacturer. 

There is considerable wear on the 
chuck key, especially when it is not 
used properly. The chuck key should 
be replaced before the teeth on the 
ring gear of the chuck are worn 
away. It is much easier to replace 
the chuck key than it is to replace 
an entire chuck. 

There is a certain amount of wear 
on the chuck jaws, providing the 
operator is not careful to tighten the 
jaws sufficiently on the drill shanks 
every time he uses the drill. 

A certain amount of wear also de- 
velops on the commutator of the ar- 
mature where the brushes _ rub. 
Although this wear is not usually ex- 
cessive when the proper brushes are 
used, in some cases the copper bars 
wear down so that the mica insula- 
tion between them is brought up flugh 
with the surface and then the hard 
mica wears away the brush much 
faster, causing a much increased 
brush cost. If this condition devel- 
ops it would be well for the repair 
man to determine what brushes are 
being used and secure the proper 
brushes from the manufacturer. — 

The inspector can determine this 
wear in most cases only by inspec- 
tion of the part itself, although in 
the cases of gear and bearing trouble 
a certain amount of excessive noise 
will warn him that there is trouble 
inside somewhere. With the sand- 
ing machine an inspector can deter- 
mine when the worm gear is worn 
by excessive noise in the operation 
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of the machine, and back lash by 
turning the rear pulley. The worm 
gear and brushes should be replaced 
as soon as there is any evidence of 
their being worn. The worm gear 
will last more than one year in most 
tools of this type if properly lubri- 
cated, but will wear to the damage 
point in fifteen minutes or less if not 
properly lubricated. 

It is the opinion of one manufac- 
turer that it is very desirable to keep 
records of the cost of repairs for the 
reason that when the cost of repair 
work on any tool over a period of 
one year exceeds 50 per cent of the 
purchase price of the tool, it is then 
time to discard the old equipment in 
favor of new. Other manufacturers 
are of the opinion that composite or 
general cost figures have compara- 
tively little value. The total cost for 
a group of tools, or all the tools of 
one manufacturer, may be close to 





tools and special equipment to speed 
up production or to lower cost. The 
one general exception seems to be 
the portable tool with the reason 
probably being the ability of the re- 
pair department to keep the tool 
turning over in a fashion, although 
without regard to the cost of repair. 

Probably 50 per cent of the small 
tools in service today are five years 
or more old. Generally the indus- 
trial tool in service that long is from 
a design standpoint at least ten years 
old. With most manufacturers of 
small tools it has been the practice 
to design replacement parts so as to 
permit the incorporation of present 
day improvements. 

It is not possible to completely 
modernize such tools in the repair 
shop. It is recognized, too, that re- 
pairs over the life of the tool have 
left few or none of the original parts, 
and it is hardly possible to obtain 


the old tool or does he prefer a dif- 
ferent type, speed, etc? Can spare 
parts inventory be reduced by a 
change of types? 

The danger and losses due to 
faulty parts are taken up in the fol- 
lowing order: Faulty switch parts 
are dangerous from the standpoint 
that at some critical point in the 
operation of a powerful electric drill 
the switch may not function and thus 
the operator be in danger of being 
hurt. Worn bushings and worn 
gears cause a certain amount of loss 
of power and there is considerable 
increased noise. 

It is recommended that a general 
inspection of the entire unit be made 
periodically. It will result in eco- 
nomical maintenance and higher effi- 
ciency of the tool. In this inspection 
every other related part should be 
watched very closely. Loss of power 
in the drill and excessive sparking 





CONDITIONS resulting from indifferent maintenance, all of which are typical and avoidable. 
The vent holes in the motor shell under the handle were allowed to fill up with dirt causing 


grounds and overheating of the motor. 


Worn bearings are indicated due to lack of lubrica- 


tion which resulted in the misalignment and rapid wear of the gears and the scoring of the 


shaft. 
grooving and scoring. 


normal with a few tools of the group 
responsible for the major portion of 
the total cost, and without the indi- 
vidual unit record this source of loss 
may be overlooked. 

A part of the general maintenance 
problem is the decision that has to 
be made whether replace parts or 
buy new equipment. This decision 
cannot be made properly without an 
analysis of past performance and 
cost. The individual tool record 
would be a help in making this 
decision. 

An important function of the in- 
dividual tool record would be to in- 
dicate when cost of repair or re- 
placement of parts approaches the 
point where the substitution of new 
equipment would be more profitable. 
Practically no user of equipment 
hesitates to install modern machine 
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in such tools the fits and alignment 
necessary. 

A further complication is the new 
requirement that speeded-up produc- 
tion entails. Where the actual cost 
of repair plus the normal repairs to 
be anticipated equals or exceeds 50 
per cent of new tool cost, a new tool 
rather than parts replacement will 
be found profitable. 

Too often, in making a decision 
to replace parts or buy new tools, 
some factor is overlooked. All of 
the following points should be con- 
sidered: Cost of contemplated re- 
pair. How soon can further repairs 
be anticipated? Probable cost of 
service for a year’s operation. Has 
the application changed? Has defi- 
nite performance and cost record 
been obtained on recommended new 
equipment? Does the operator like 








The brushes were allowed to become so short as to cause excessive commutator wear, 


on the commutator sometimes are 
caused by a defective armature that 
has become overloaded and has some 
of the windings burned out. This 
arcing will cause excessive wear on 
the commutator and brushes. An 
armature in this condition should be 
replaced immediately. 

Summarizing the foregoing, it will 
be found profitable to arrange for 
periodic inspections and for definite 
repairs. Keep individual tool rec- 
ords. On obsolete models consider 
the substitution of new equipment. 
Make more use of the manufac- 
turers’ engineering and service de- 
partments. 





For the foregoing information, the 
editors are indebted to: The Black & 
Decker Manufacturing Company, Clem- 
ents Manufacturing Company, The Por- 
ter-Cable Machine Company, The Stan- 
ley Rule and Level Plant. 
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How to Inspect the 


Fire Protection Equipment 


necessity for regular inspection 

of fire protection equipment, 
there has been kept in mind the value 
of uninterrupted production. To aid 
‘n this production there are several 
types of fire protection equipment, 
cach of which needs its particular 
care and attention through periodic 
and intelligent inspection in order to 
derive a maximum return from its 
investment and to fulfill the object 
for which it was provided. 

Fire protection equipment may be 
considered under six main headings: 
\—First Aid Protection, such as 
chemical extinguishers, water pails, 
hose; 2—Outside Private Protection, 
such as hydrants, outside hose; 3— 
Fire Doors; 4—Watchman’s Service; 
5—Automatic Sprinkler Protection; 
and 6—Fire Pumps. 


First Aip PROTECTION 


[: preparing this article on the 


There are five types of fire ex- 
tinguishers: soda acid, foam, carbon 
tetrachloride, calcium chloride, and 
carbon dioxide. The type installed 
should be one approved by the Un- 
derwriters’ Laboratory to be suitable 
for the class of fire it is expected to 
extinguish. 

In order to avoid any possibility 
of unsatisfactory operation or injury 
to the operator, extinguishers should 
be periodically examined. If any 
have become corroded, badly dented, 
split or frozen they should be re- 
turned to the factory for test and 
never patched or allowed to remain 
in use unless O.K.’d by the manu- 
facturer, especially those extinguish- 
ers which discharge their contents 
with a pressure generated by a chem- 
ical reaction. Extinguishers should 
be recharged immediately after being 
used and good practice recommends 
recharging most types at least once 
a year to insure proper maintenance. 

Pails and casks should be kept full 
and used for fire only. To facilitate 
inspection of fire pails a small float 
in the shape of a flag can be placed 
in each pail. If the flag cannot be 


seen the pail needs refilling. The 
addition of five pounds of calcium 
chloride per gallon of water will 
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By A. G. SMITH 


Chief Engineer 
Engineering and Inspection Division 
The Travelers Fire Insurance Company 


lower the freezing point of the solu- 
tion to approximately nine degrees 
below zero Fahrenheit. 

Unlined linen hose, approved for 
use as inside protection, should be 
guarded against any uses other than 
fire and thoroughly dried out after 
using. This type of hose deteriorates 
rapidly when water is allowed to 





A POLICY of penurious- 
ness in connection with in- 
spection and replacement of 
fire protection equipment 
may nullify many of its 
protective features. It is a 
matter of economy to keep 
the equipment in good 
order and to provide suffi- 
‘cient personnel for regular 
inspection. 











stand in it and may make the hose 
useless in time of need. Thorough 
inspection should be made, especially 
at standpipe connection where mois- 
ture is apt to cause decay. The hose 
should be removed at intervals and 
new gaskets installed in the cou- 
plings, both at the hose valves and 
at the nozzles. It is very bad prac- 
tice to test this kind of hose peri- 
odically ; if it is kept dry it will last 
for many years. 

Always bear in mind that an empty 
or faulty extinguishing appliance is 
worse than no appliance at all. 


PRIVATE OUTSIDE PROTECTION 


Private yard hydrants are a val- 
uable asset to the fire protection 
equipment of a plant and should be 
located not closer than 40 to 50 ft. 
from buildings, and spaced so that 
not over 150 to 200 ft. of hose are 
required to reach a fire in any part 


of the plant. If located too close to 
buildings it may be impossible to 
reach hydrants in case of fire and 
high friction losses result when long 
lines of hose are used. 

Frozen hydrants, generally result- 
ing from leaky seats or improper 
drainage, are quite frequently found. 
Hydrants should be examined fre- 
quently, especially during protracted 
cold spells, to insure proper mainte- 
nance. Three methods used to de- 
tect freezing are as follows: 

1—Sounding the tone of the hy- 
drant barrel. This is done by strik- 
ing the hand over the open butt. If 
there is water or ice in the hydrant 
the length of the open barrel is short- 
ened and the tone is raised. 

2—Placing a wrench on the hy- 
drant stem to give it a partial turn. 
If the hydrant is frozen you will be 
unable to turn the stem. 

3—Lowering a small object into 
the hydrant and listening for the 
sound as it strikes “bottom.” In this 
way you can also find the length of 


the hydrant barrel. 


When a hydrant is found frozen 
the problem arises, how can it be 
thawed out? In order to do this 
without digging up the hydrant the 
following suggestions are offered: 

1—Steam blown into the hydrant 
barrel. 

2—Unslaked lime added to hot 
water. 

3—Using alcohol for cutting the 
ice. 

If alcohol is used keep fire away in 
order to avoid an explosion in the 
hydrant barrel. 

Many public fire departments are 
equipped with steam generating out- 
fits for thawing out frozen hydrants. 
All hydrants should be flushed out 
and oiled at least twice a year. 

Unlined linen hose, as explained 
above, should not be used for outside 
protection. Approved cotton, rub- 
ber-lined hose is recommended and 
in some cases, such as in acid plants, 
rubber hose may be necessary. Hose 
should be kept in a cool, well venti- 
lated place. Do not keep it in a 
warm room such as a boiler room, 
since rubber quickly deteriorates un- 
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der such conditions. Test all hose 
at least twice a year, preferably in 
the spring and fall, by applying a 
static pressure of approximately 125 
lb. Any hose that splits should be 
replaced by new. Those lengths 
which show numerous pin holes, rub- 
ber broken away from the fabric, or 
severe wear, should likewise be con- 
demned since they are not in satis- 
factory condition and are apt to 
rupture in time of fire. Hose after 
being used or tested should be thor- 
oughly dried out since the cotton fab- 
ric if allowed to remain wet will 
decay. Water left in hose during 
cold weather is likely to freeze, 
making the hose useless in time of 
fire. 

Fire Doors 


Fire doors are installed for the 
protection’ of openings against fire 
and when of approved design give 
satisfactory results. A chain is no 
stronger than its weakest link ; there- 
fore, the fire cut-off in your plant 
may be of no value if your fire doors 
are faulty. Fire doors which are 
labeled by the Underwriters’ Lab- 
oratories have the necessary fire re- 
sistant qualities and meet with the 
requirements of fire insurance rating 
bureaus. Since so much is likely to 
depend on this equipment in time of 
fire, it is essential that it be properly 
maintained at all times. 


WATCHMAN SERVICE 


The watchman is a very important 
factor in the protection of property 
against fire. Three rules to follow 
when employing a watchman are: 
First, get the right man; second, sup- 
port him thoroughly; third, instruct 
him fully. It should be thoroughly 
impressed upon the watchman that 
he is the sole custodian of the prop- 
erty and will be held responsible for 
any occurrence within his control. In 
case of fire, unless he can immedi- 
ately extinguish it, he should give the 
alarm at once. 


AUTOMATIC SPRINKLER SYSTEM 


A dependable automatic sprinkler 
system is considered the most impor- 
tant of all fire protection devices. As 
a matter of information relative to 
the serviceability of sprinkler sys- 
tems for the extinguishing of fires, 
records indicate that out of 37,059 
fires, 67.1 per cent were practically 
or entirely extinguished, and 28.6 per 
cent were held in check, leaving 4.3 
per cent of the total sprinklered risk 
fires not satisfactorily taken care of 
by a sprinkler system. The system 
must be at all times maintained in 
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SELF MONTHI Y 
we THE TRAVELERS FIRE INSURANCE CO. Pe 
FORM HARTFORD, CONN. Main Office 
ENGINEERING AND INSPECTION DIVISION 
FIRM NAME LOCATION 








PERSON MAKING REPORT DATE OF INSPECTION. 


NOTE: If defect or unsatisfactory condition is found, explain cause and steps being 
taken to correct it, in the space headed “CORRECTIONS AND REMARKS.” Give the 
number of the question. 





GENERAL CONDITIONS 

CLEANLINESS AND ORDER 

. Are there accumulations of dirt or rubbish? 

. Are clothes lockers clean and in good repair’?. 

Are approved waste cans used for storage of oily waste? 

Are waste cans emptied daily ?. 

. Is shipping and packing room cleaned at closing time? 

Is there unnecessary combustible material in the yard? 

. Are basements in all buildings clean ?. 
MAINTENANCE 

7. Are all portions of plant covered by watchman? 

8. Are watch clock records satisfactory ? 

9. Are bearings properly oiled, clean and provided with drip pans? 

10. Are there any broken window panes, plastering, flooring or other defects ?. 

11. Is there any stock congestion in the plant? Are any aisles 

obstructed ? 








one 














Ao 























HAZARDS 
HEATING 
12. Is there any woodwork or other combustible material too close to smokestacks, flues, 
furnaces, boilers, steampipes, etc. ? 
18. Is any combustible material dried on boilers or steampipes?. 
14, Is fuel supply safely arranged ?. 


LIGHTING AND ELECTRICAL EQUIPMENT 
15. Are there any open flame lights near combustible material? 
16. Are there any broken fixtures or loose wires? 
17. Are there any ordinary lamp cords looped over nails or pipes? 
18. Are there any fuses bridged with wire? 
19. Are motors clean and bearings well oiled? 
MISCELLANEOUS 
20. Are gasoline and other inflammable liquids properly stored and safely handled ?___ 
21. Are dry rooms clean and steam pipes free of combustible material ?. 
22. Is there any violation of the “NO SMOKING” rule? 
PROTECTION 


FirE Doors, TRAPS, SHUTTERS, AND ESCAPES 
23. Are any fire doors wedged open, obstructed or out of order? 
24, Are automatic attachments on fire doors in order? 
25. Are traps or doors on openings through floors in order and kept closed when not 
in use? 
26. Are fire doors and shutters closed at night and on Sundays and holidays?. 
27. Are fire escapes obstructed, broken or out of order ?. 
First Ain Firm APPARATUS 
28. Are chemical extinguishers properly charged and tagged ?. 
Well distributed ?. 
29. Are water casks and pails full?. Well distributed ? 
Sand pails full? 
80. Is hose connected to standpipe and properly racked? 
good condition ? 



























































Hose in 








SPRINKLER SYSTEM 

City WATER CONNECTION 
31. Are valves in connection to city main wide open? 
What was pressure on gauge ?. 
82. Has there been any interruption of city water supply? 


Gravity TANK 
33. Is tank full? —__. Are hoops and supports in good condition ?. 
34. Is telltale or altitude gage in working order? 

Is heater in working order ?. 

PRESSURE TANK 

85. Are proper air pressure and water level maintained? 


FirE PUMP 
36. Is steam pressure of 50 lb. maintained for fire pump at all times? 
87. Is suction clear of leaves or other obstruction ?. 
38. Is priming tank full? Is pump reservoir full? 

Oil on hand in pump room? 
39. Give results of last test below. 
(a) Time required to obtain water. 
(b) Was action smooth ?. 
(c) Did steam trap operate? 
(d) Were steam drips open? 
(e) Were valves in steam connection to pump wide open? 
(f) How many r.p.m. at 100 Ib. water pressure with all outlets closed? 

Dry PIPE VALVE 

40. Is proper air pressure maintained? 
properly heated? 

41. Are alarms in working order ?__ How often are they tested ?______ 
NOTE: Dry pipe systems should preferably be kept with air in pipes all year 
around. 

ALARM VALVES (WES SYSTEM) 

42. Are alarms in working order? 

SPRINKLER CONTROL VALVES 
48. Are all valves strapped or sealed open? 
44, Are any valves obstructed ?__-_>_E__ 

MISCELLANEOUS 
45. Are any sprinkler heads obstructed by stock, partitions, shelves, ete. ?. 
46. Are any sprinkler heads painted or corroded ?. 
47. Are any sprinkler heads leaking, missing, or disconnected? 
48. -_ = sprinkler heads exposed to freezing that are controlled by cold weather 

valves 
49. Are cold weather valves open’?. Properly tagged? 
rh Cold weather valves should be shut in cold weather and open in mild 
weather. 
50. Are hydrants oiled and drained properly? 
51. Have any sprinkler heads operated recently? 
CORRECTIONS AND REMARKS 





















































Is dry pipe enclosure 








__.. How often are they tested? 





eee eg en 
Post indicator valves oiled? 
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good working order, with all valves 
open. The gravity tanks should be 
kept full and in good repair at all 
times. The pressure tanks should be 
two-thirds full of water and should 
carry an air pressure of about 75 lb. 
All primary and secondary water 
supplies are expected to be investi- 
gated carefully, to insure prevention 
of interruption of the water supply. 

Sprinkler heads should be kept 
clean and free from corrosion. 
Coating on sprinkler heads, such as 
paint or corrosion, may cause the 


Never allow waste material to be 
left in tanks since it may get into the 
water and obstruct the pipe. Coal 
or ashes, combustible material of 
any kind, should not be piled near 
the tank columns as their presence 
may cause failure of the steel work 
due to heating or corrosion. 

Alarm valves are installed on wet 
systems to give an alarm when 
sprinkler heads operate. The ring- 
ing of a gong by this apparatus is 
frequently the first notification of a 
fire in the building and often results 





SELF 
INSPECTION 








| ooo THE TRAVELERS FIRE INSURANCE CO. Mg ig 
| FORM HARTFORD, CONN. Main Office 
| ENGINEERING AND INSPECTION DIVISION 
| FIRM NAME LOCATION 

PERSON MAKING REPORT DATE OF INSPECTION. 


MONTHLY 











NOTE: 


CLEANLINESS AND ORDER 


If any defect or unsatisfactory condition is found, explain its cause and steps 
| being taken to correct it, in the space headed “CORRECTIONS AND REMARKS,” on 
H the last page of the report. In doing this, give the number of the question. 


| GENERAL CONDITIONS 


1. Are all portions of the plant free of dirt, rubbish or any unnecessary combustible 





material ? 


MAINTENANCE 
8. Are watch clock records satisfactory ? 


2. Any ordinary or special fire hazards not well protected? 








FirE Doors AND SHUTTERS 


First Alp FirE APPARATUS 


GRAVITY TANK 
9. Is tank full? 


PRESSURE TANK 





FIRE PUMP 
11. Is fire pump tested weekly? 


4, Is there any stock congestion in the plant? 
PROTECTION 


Are fire doors and shutters closed at night and on Sundays and holidays? 
6. Are any fire doors out of order or obstructed? 


7. Are water casks and pails full and well distributed ? 


8. Are all chemical extinguishers properly located and in good order ?. 
SPRINKLER SYSTEM 


Is heater in working order? 


10. Are proper air pressure and water level maintained? 


























Dry PIPE VALVE 
12. Is proper air pressure maintained? 


ALARMS 
18. Are alarms in working order? 


SPRINKLER CONTROL VALVES 


MISCELLANEOUS 


16. Are cold weather valves open? 





14. Are all valves strapped or sealed open? 


15. Are any sprinkler heads obstructed by stock, partitions, shelves, etc. ? 


.Was air pressure checked? 








How often are they tested? 


Turn easily ?. 


Properly tagged ?. 











17. Have any sprinkler heads operated recently? 
CORRECTIONS AND REMARKS 











heads to operate slowly or, if the 
coating is serious enough, may ren- 
der the heads wholly inoperative. 
One method of preventing corrosion 
is to dip the heads in wax which 
will melt at a lower temperature than 
the solder. This will not affect the 
sensitiveness of the heads to any ex- 
tent. Corroded heads should be sub- 
mitted to the Insurance Inspection or 
Rating Bureau for test to determine 
their reliability. 

During the winter months guard 
against freezing of the sprinkler 
system. Tanks, drops from tanks, 
and dry valve closets should be 
heated ; likewise, all exposed lines in 
shallow basements, attics, etc. Cold 


weather valves should be closed 
during winter months and open 
during summer months. 
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in avoiding unnecessary water dam- 
age where the sprinklers have ex- 
tinguished the fire. These alarm 
valves should be tested periodically 
to insure that they are in order. 

Dry-pipe systems are installed in 
many buildings where it is impos- 
sible to heat the premises so as to 
prevent the water in sprinkler sys- 
tems.from freezing. In this type of 
system the pipes are filled with air 
instead of water, the air being under 
pressure. In the supply pipe to each 
system is a dry-pipe valve, which is 
an automatic valve designed to hold 
back the water until the air pressure 
has been reduced by the opening of 
one or more sprinkler heads. 

Water admitted to a dry system 
by the accidental dripping of the 
valve might freeze during the winter 





months and cause pipes to crack or 
disable the system. Therefore, the 
proper air pressure should be main- 
tained at all times. Columning of 
water above the dry valve, if high 
enough, may retard the action of the 
valve or prevent its operating. To 
eliminate this feature is another 
reason why dry valves should be in- 
spected frequently. To insure that 
water pressure is maintained on 
sprinkler systems note the drop in 
water pressure with the 2-in. flow 
pipe from the water main wide open. 
An abnormal drop in pressure may 
indicate that control valves are not 
wide open. 


FirE Pumps 


All types of pumps for fire pro- 
tection must be of satisfactory de- 
sign, safely installed, and subject to 
Operating tests at least every week. 
In every plant maintaining a fire 
pump, there should be at least two 
responsible employees who are quali- 
fied to operate it, and who should be 
thoroughly familiar with all its 
features. A careful examination of 
all parts of it should be followed by 
an adequate operating test. 

The fire pump should be started 
up at least once a week and dis- 
charged through the relief valve, to 
determine if it is in good working 
order and thoroughly efficient. 

These six types of protection 
equipment are very valuable assets 
and when given the proper care may 
be the cause of saving many times 
the cost of their installation. 


ee 


SCHEME TO IDENTIFY 
PIPING SYSTEMS 


SYSTEMATIC plan for em- 
A ploying color and other kinds 
of markings based on funda- 
mental principles has been approved 
by the American Engineering Stand- 
ards Committee as recommended 
American practice. 

Under Object and Scope it is ex- 
plained that the scheme is intended 
to harmonize all specifications for the 
identification of materials conveyed 
in piping systems and is intended to 
form an acceptable basis for a uni- 
versal scheme. 

Copies of this A.E.S.C. A 13-1928 
bulletin covering this subject may be 
had by applying to either of the fol- 
lowing sponsor organizations: Na- 
tional Safety Council, 108 East Ohio 
St., Chicago, IIll., or the American 
Society of Mechanical Engineers, 29 
West 39th St., New York City. 
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What are the parts most subject to wear? Under what condi- 
tions should these parts be replaced? How can the inspector 
determine when these conditions exist? Is it desirable to keep 
records of the cost of repairs, and at what point are they too 
high? The answers to these and other questions will be found 


in this article. 








When to Replace 


Chains and Sprockets 


EAR in power transmission 
or in conveyor chain occurs 
where there is a surface 


movement under a condition of load. 
The joint of the chain is considered 
to be the most vital part in any chain 
drive. Where one part is fixed in 
another, and is what is called static, 
there is a possibility of a crushing 
down which will enlarge the one 
part and flatten the other. Where 
parts move with respect to others, 
friction is set up and this results in 
disintegration known as wear. 

Chains are so designed that the 
component parts are in strength bal- 
ance. Consideration must be given 
to unit static and rotative bearing 
pressure. 

In the silent chain, wear in the 
joints means lengthening in pitch. 





THIS MAL-TREATMENT was occasioned 
by false economy. The roller ‘“rode’’ the 
sprocket. The chain was continued in serv- 
ice long after it was worn out, unnecessarily 
shortening the sprocket life. 


* * *K X 


As the silent chain lengthens in pitch, 
it climbs out on the teeth of the 
spocket, assuming its true pitch cir- 
cle. Eventually, the wear is great 
enough to allow the chain to ride 
over the top of the teeth and skip a 
tooth. New pins, of course, will take 
care of the wear of the pins them- 
selves, but the pins worry back in 
the links a certain amount and to 
compensate for this, some manufac- 
turers provide oversize pins. A re- 
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pinned chain can be brought back 
very closely to pitch. 

A roller chain drive will function 
satisfactorily, and do the work just 
so long as the three factors involved 
(driving sprockets, driven sprockets, 
and the chains) are in such condi- 
tion that they will operate as a unit. 
Or in other words, just so long as 
the chain will stay in mesh with the 
sprocket teeth. 

Pins and bushings are the only 
parts of roller chain the wear of 
which needs consideration. As this 
wear progresses, due to the articula- 
tion of the links, the chain pitch 
gradually increases and the rollers 
seat farther out on the sprocket 
teeth where the tooth pitch equals 
that of the chain. 

When pin and bushing wear has 
proceeded to such an extent that the 
chain rollers seat near the ends of 
the sprocket teeth, the entire chain 
should be replaced with new chain 
of correct pitch. If an elongated 
chain is continued in service, rollers 
will eventually catch on the tops of 
spocket teeth and breakage will re- 
sult. The continued use of worn 
chain, which runs less smoothly and 
less quietly than good chain, and 
which subjects the sprockets to ab- 
normal wear, is false economy. 

These parts should be replaced 
when the type of roller chain is such 
that these parts may be renewed by 
the user without great expense. For 
example, in a riveted chain the cost 
of replacing the pins and bushings 
wotild be excessive and it would be 
cheaper to buy new chain. This is 
also influenced by the character of 
the shop in which this work would 
be done and the labor available doing 
it. It has been the experience of one 
roller-chain manufacturer that it is 
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not economical for the average plant, 
without good machine shop equip- 
ment, and without skilled labor, to 
make these replacements. 

The value of worn out chain hav- 
ing been decreased throughout its 
entire length and new chain being 
relatively inexpensive, and easily and 
quickly installed, replacement instead 
of repair is advisable. The intro- 
duction of new links in worn chain, 
that is, of correct pitch with elon- 





THE CHAIN from which this pin was 
taken should have been replaced sooner. 
The case had worn through as a result of 
normal wear after extended service. 


x - * & 


gated pitch, causes rough running 
and noise, and at best the repair can 
be only temporary. 

When a roller chain breaks as the 
result of accident, the entire chain 
is usually subjected to stresses equal 
to those which caused fracture of the 
weak link and the value of the whole 
chain is lessened. The pins and 
bushings, originally held in the side- 
plates by predetermined press fits, are 
held in place less firmly after break- 
age has occurred and subsequent 
turning of the bushings or pins dur- 
ing service is to be anticipated. 

Along the same lines, when roller 
chains are disconnected for any rea- 
son, used cover plates of connecting 
links should be discarded. In repair 
work, complete roller links, complete 
connecting links, or complete offset 
links, should be used and no attempt 
should be made to replace individual 
parts such as pins, rollers or bush- 




















ings. Even if the mechanical value 
of rebuilt chain were not a low per- 
centage of that of new chain, this 
procedure would represent no econ- 
omy as the salvage value of the parts 
is less than the cost of disassembly 
and inspection. 

Although usually two or more re- 
placement chains may be applied to 
one set of sprockets, because the roll- 
ing meshing discourages tooth wear, 
sprocket teeth will eventually become 
hook-shaped. Should it not be fea- 
sible to turn the sprockets end for 
end on the shafts, presenting new 
and correct tooth contours, new 
wheels should be installed. Replace- 
ments of sprockets, the teeth of 
which are worn on the side due w 
misalignment, is equally importa 
Should one sprocket persistently 
wear more rapidly than others, it 
should be heat-treated to equalize the 
rates of tooth wear. New chains 
should never be used with badly 
worn wheels, as the latter will quick- 
ly ruin the chain. 

A roller chain will show worn 
parts and bushings after it is loose. 
A movement of the chain first in one 
direction and then in the other will 
indicate that there is excessive clear- 
ance between the pins and bushings 
due to wear. 

Inspection will reveal whether or 
not wear has occurred, and before 
wear has advanced to any marked 
degree new parts should be inserted. 
Jn connection with conveyor chain, 
wear which is on the exterior is ap- 
parent, whereas wear within the 
joints can be noticed if the chain 
shows too much back-lash. The user 
is frequently acquainted with the 
correct pitch of the chain and a 
measurement will reveal if unusual 
wear has occurred. 

It is very easy to determine the 





CHARACTERISTIC bushing wear in roller 
links. New chains should have been in- 
stalled before the pin wore completely 
through the bushing wall. 


* * * * 


position of silent chain on the 
sprockets by holding a light back of 
the chain while it is in position. The 
lengthening in pitch is, of course, 
more noticeable on the larger 
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sprocket. When a chain has reached 
the end of its life, it may be found 
riding way up on the top of the teeth 
and this can easily be observed with 
the light held behind the chain. 
Keeping records of the cost of re- 
pairs so as to determine at what 





CARELESS installation or maintenance per- 
mitted interference with the normal chain 
tath, reducing the chain strength. 


* * * Xk 


points they are considered to be too 
high is desirable. It is also desirable 
to keep a record of each individual 
chain and make notes of the repairs 
made. Without records it is impos- 
sible to find out or determine the 
economic value of the drive. It is 
stated by one roller-chain manufac- 
turer that if the cost of repairs is 
65 per cent of the cost of a new 
roller chain, it would be better to get 
a new chain, although with silent 
chain, one manufacturer claims that 
it is not economical to repair chains 
5% in. and smaller, as the cost of re- 
pairing a chain, less labor cost, runs 
from 20 to 25 per cent of the cost 
of a new chain. The labor repre- 
sents the greatest part of the cost. 

A roller chain can be rebuilt by 
replacing defective parts as long as 
there are good parts in it, is the opin- 
ion of one manufacturer, who adds 
that, one repair on a chain is consid- 
ered to be good practice. Large 
pitch silent chains have been repaired 
as often as three times, and in one 
or two instances, four times; how- 
ever, it seldom pays to re-pin silent 
chain more than twice. 

Failures for the most part are due 
principally to two causes: First, 
overload; and second, lack of lubri- 
cation. They often go hand in hand. 
Chains will not break because of a 
lack of lubrication, but will simply 
wear out more quickly than they 
would otherwise. In the absence of 
exact data on the percentage of fail- 
ures due to improper or insufficient 
lubrication, it is assumed that from 
75 to 95 per cent of the failures are 
due to this cause. 

Inadequate or incorrect lubrication 
of roller chain chain drives, both for 
driving from electric motors and for 
slower speed, account for the major- 
ity of failures, and for chain and 





sprocket replacement before it should 
normally be expected if proper main- 
tenance were provided. Misalign- 
ment and inattention to proper ad- 
justment of centers account for most 
other causes of premature replace- 
ment. Roller chains should have just 
a little slack and under no condition 
should both the driving and idle 
strands be taut. 

There are certain conditions about 
silent-chain installations where the 
temperature and humidity are high, 
as in textile mills, and where rust 
or corrosion takes place quickly with- 
out proper lubrication. 

There are several good methods to 
be considered in the lubrication of 
high-speed, roller-chain drives. One 
is by continuous drip lubrication with 
a light-bodied oil in oil-retaining en- 








A RESULT of careless installation. Inside 
light wear caused by misalignment. The 
upper side plate had partially seated on the 
sprocket teeth, usurping the duty of the 
roller. Wear of this nature, caused by 
abuse, decreases the strength of parts de- 
signed for transmission only. 


* * * 


closures. Another by periodic drip 
lubrication, but if this is impossible, 
certain greases may give quite sat- 
isfactory results. These greases com- 
bine the properties of tenacity and 
of penetrating the small clearances 
of the chain to the wearing elements 
where lubrication is of greatest 
value. When very gritty conditions 
prevail, roller chains should be lubri- 
cated at regular intervals by immer- 
sion in melted grease, subsequent to 
thorough cleaning in gasoline. 

Proper lubrication of chain drives 
will contribute more toward long, 
trouble-free service than any other 
controllable factor. 





For the foregoing information, the edi- 
tors are indebted to: The Baldwin Chain 
and Manufacturing Company, Diamond 
Chain and Manufacturing Company, 
Link-Belt Company, Morse Chain Com- 
pany, The Union Chain and Manufactur- 
ing Company. 
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S’ "ystematic 


Inspection, Maintenance and 
Lubrication 


Keep Down Production Losses at the Budd Plant 


Wi vos equipment is costing 
too much for maintenance, 
it is time to find out why. 
Steps to correct this condition and 
prevent its recurrence must be taken. 
Obviously production suffers a se- 
vere loss when maintenance costs 
rise ; therefore it is necessary to keep 
records that will give the history of 
equipment. These records need not 
be elaborate, costing considerable to 
keep up; they should be plain state- 
ments of facts or figures that any 
workman can understand. More- 
over, in preventing production losses, 
rigid inspection of all equipment 
must be maintained. This article is 
an outline of some of the methods of 
inspection and records kept by the 
Maintenance Department of the Ed- 
ward G. Budd Manufacturing Com- 










REPAIR ORDER NOT — 





By L.B. HORNBERGER 


Superintendent of Maintenance 
Edward G. Budd Manufacturing Company 
Philadelphia, Pa. 


pany. The products of the company 
are all-steel automobile bodies and 
difficult steel stampings. 

Equipment in the Philadelphia 
plant includes approximately 3,600 
machines, consisting of machine shop 
tools and mechanical presses, rang- 
ing in size from the small kick press 
to mammoth toggle presses, capable 
of exerting a working pressure of 
2,100 tons and weighing approxi- 
mately 400 tons, all individually 
motor driven. In addition there are 
51 electric traveling cranes, 24 ele- 
vators, and miscellaneous equipment 
such as conveyors, jigs and welders, 


using a floor space of 46 acres and 
requiring approximately 800,000 
square feet of roof surface for 
shelter. 

All equipment is installed and put 
into operation by the Maintenance 
Department. Immediately on instal- 
lation of any equipment, a record is 
made showing the type of machine, 
builder, shop and serial number, lo- 
cation, installation date, and approxi- 
mate cost. This record is made on 
an 8x5 in. card, illustrated below. 
On this record are kept all dates of 
general inspection and major repairs. 
All minor repairs are recorded on 
form shown at the left in the illustra- 
tion. This form is made out in 
duplicate by any maintenance fore- 
man; it must be signed by the fore- 
man of the department in which the 


FIG. 1—EQUIPMENT Record Card, on which the Maintenance Department keeps a 
history of the equipment from the day it arrives in the factory until it passes out. 


FIG. 2—MINOR repairs are recorded on this form. A copy is filed in the maintenance 


office with the Record Card shown in Fig. 
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work was performed, he retaining 
the yellow or duplicate copy, the 
original or white copy being sent to 
the maintenance office, where it is 
filed with the original record card. 
All information, such as drawing 
numbers, sketches, weight, etc., is 
kept on a ruled index card and filed 
with the original record card, so that 
at any time we have a complete his- 
tory of any re piece of equip- 
ment. 

In spite of care in ‘selecting equip- 














FIG. 3—ON ALL equip- 
ment where frequent oil 
changes are necessary, a 
3x5-in. aluminum tag is 
riveted on. Dates of oil 
changes and_ inspection 
are stamped into the tag 
by means of steel stamps. 


ment, the results obtained would not 
be what they are if we did not look 
after it continuously and insist on 
rigid inspection. 

In our press shops, rigid inspec- 
tion of all equipment is carried on 
by workmen trained in this partic- 
ular branch. It is their duty to see 
that all clutches and brakes are prop- 
erly adjusted, and the equipment kept 
in running condition. These inspec- 
tors will not permit an operator to 
make any adjustments whatever, and 
must not rely on the judgment of an 
operator as to whether or not a ma- 
chine is working properly. The ele- 


ment of danger in an improperly ad- 
justed brake or clutch will not per- 
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mit us a single exception to the rule. 

All crane and elevator cables are 
inspected weekly and a report, show- 
ing the condition of each cable, is 
submitted. All load chains and slings 
are inspected regularly by a compe- 
tent rigger employed for this partic- 
ular purpose. Each chain carries a 
stamped identification number, and a 
record is kept of the findings so that 
we can determine length of service 
and know the condition of each 
chain. For this inspection record 
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we make use of our record card, 
shown in the first illustration. 

Each maintenance foreman turns 
in daily a report showing the num- 
ber of breakdowns and their causes, 
and the approximate time the ma- 
chine will be out of service. 

All of the above inspections would 
not accomplish the desired results 
did we neglect the most important 
item in keeping equipment in run- 
ning condition. Lubrication is our 
most important factor in preventing 
production loss, because neglect of 
this item can offset any mechanical 
inspection and cause enormous ex- 
penditures. Our activities toward 
improving lubrication have more ef- 











fect on increasing the life of our 
equipment than any other activity of 
maintenance. 

We have as part of our mainte- 
nance force a lubrication man, whose 
duty is to look after all details of 
lubrication and see that all records 
are kept up-to-date. He works in 
conjunction with the engineers of the 
manufacturers who supply our lubri- 
cants. At one time we held each 
operator responsible for oiling his 
own machine; now all he has to do is 






FIGS. 4 AND 5—EACH 
oiler is equipped with a 
small combination truck 
that holds 20 gallons of 
oil, with a compartment 
for miscellaneous grease 
cups and oiling equip- 
ment. 


to turn on and off the oil cups. All 
receptacles are filled by an oiler, ex- 
cept in the machine shops, where 
skilled mechanics are employed. 
Here each operator must oil the 
major part of his machine. All force 
feed systems and oil wells are taken 
care of by the oiler. 

On all equipment where frequent 
oil changes are necessary, we have 
securely fastened to the machine a 
3x5-in. aluminum tag, on which is 
stamped the date of last oil change 
and inspection. This tag is shown in 
an accompanying illustration. In ad- 
dition to this metal tag, records are 
kept showing the date of last inspec- 
tion and next inspection. Reports 
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showing the amount of lubricant, 
date, and number of machines re- 
quiring oil changes are turned into 
the maintenance office. 

Each oiler is assigned a certain 
territory for which he is held respon- 
sible. His duty is to see that all cups 
are kept filled, all bearings thor- 
oughly lubricated, and the equipment 
for oiling kept in condition. He is 
not allowed to hold up production 
to oil this machinery. Oiling must 
be accomplished during times when 
production is stopped, and at noon 
hour, and before starting time in the 
morning. His starting time is gen- 
erally from one to one and one-half 
hours before the regular shop time. 
The oiler is not held responsible for 
turning on and off the oil cups, this 
being the press operator’s duty, but 
he has the responsibility of calling 
it to their attention when they fail 
to do so. 

We do not specialize in grouping 
the equipment into any one class ; one 


When to Replace 
Storage Battery 


oiler may have a large variety of 
types and sizes. We have found that 
one oiler can handle approximately 
eighty-five machines of various types. 

Each oiler is equipped with a small 
combination truck that holds ap- 
proximately twenty gallons of oil, 
with a compartment for miscellane- 
ous grease cups and his oiling equip- 
ment. This equipment consists of 
one force feed gun for grease, one 
two quart long spout oiler, one squirt 
can, one one-quart long spout pump 
oiler and pail with dust tight cover 
for carrying grease, also one lock and 
key to be used for locking the control 
switch when he is working on same. 
It is a stated rule, and rigidly en- 
forced, that before an oiler works 
on heavy machinery where he must 
climb around, he must lock the 
switch. He is provided with neces- 
sary waste or rags to keep his equip- 
ment clean. The oiler’s trucks are 
shown on the preceding page. 

It is not enough to have proper oil- 





tie 


ing devices and give routine attention 
to lubrication. The right lubricant 
and the right lubricating devices must 
be determined for each class of 
equipment. We have adopted stand- 
ards for each class of equipment. A 
copy of these standards is supplied 
when purchasing new equipment, 
and all our standard practices are in- 
corporated by the machine builder. 

We have here, in our Philadelphia 
plant, two central oil booths where 
several days’ supply of lubricant is 
carried, and where the oiler receives 
his supplies as needed. Each oiler 
reports at booth assigned him each 
morning so that the chief oiler can 
see that each is present and can as- 
sign him his duties for the day. 

The oil is purchased in 50-gallon 
barrels, a supply sufficient for one 
week’s need being kept on hand. We 
do not carry stock larger than this 
for the reason that we can easily 
obtain supplies from the manufac- 
turers here in Philadelphia. 








What are the parts most subject to wear? 
What hazards are represented by worn or 
defective parts? When should the batteries 
be replaced? The answers to these and 
other questions will be found in this article. 








Trucks and ‘Tractors 


considered from the standpoints 

of mechanical and electrical as- 
sembly. The parts which are sub- 
ject to electrical wear usually fail 
more rapidly than the parts subject 
to mechanical wear. This is expect- 
ed and the design is such that these 
parts are easily replaced. Such parts 
include controller segments, control- 
ler fingers, switch contacts, contact 
plates, and batteries. 

An electric vehicle controller which 
is not properly cared for will soon 
show signs of distress by arcing and 
burning of the fingers and contact 
plates, and if these conditions are 
permitted to continue may lead even- 
tually to short circuits with conse- 
quent damage to the motor. A 
controller not properly maintained 
also cuts down the overall efficiency 
of the unit. 

The parts most subject to mechan- 


[: AN industrial truck wear is 
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ical wear are the bearings, pins and 
ball connections, gears, brake mech- 
anism, and universal joints. 

If the braking mechanism is not 
properly maintained it follows that 
it is impossible to safely control the 
operation of the machine and serious 
accidents may result. 

The greatest cause of bearing dif- 
ficulty is the failure to properly lubri- 
cate them. A bearing insufficiently 
lubricated will wear out and if it 
becomes misaligned or incorrectly 
adjusted due to wear, it throws the 
working parts of the machine out of 
alignment, and in time a costly over- 
haul job may be the result. 

The rubber tires with which this 
equipment is usually fitted will wear 
out in proportion to the service the 
machine undergoes. The replace- 
ment of tires is, in reality, an oper- 
ating expense rather than a mainte- 
nance expense. Rubber tires are 


placed on the machine to cushion the 
shocks of travel and it is a costly 
procedure to operate a machine when 
the tires have lost their full cushion- 
ing value. 

It does not seem as though there 
are any particular hazards as a re- 
sult of allowing a truck to operate 
with worn parts in it. It merely 
means that the truck will not do its 
best work, and will depreciate much 
more rapidly than if properly cared 
tor. Of course, a truck could be 
allowed to go so far as to have steer- 
ing connections fall apart which 
might cause an accident, but things 
of this sort rarely happen. The prin- 
cipal damage resulting consists of 
more rapid deterioration and poorer 
service. 

One of the most important single 
items in the care of a truck, aside 
from the matter of lubrication, is the 
necessity for keeping all bolts and 
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nuts tight. The vibration to which a 
truck is subjected, together with the 
bumps and jars that it receives in 
ordinary service, seems to have a 
creater effect on loosening the bolts 
than it does in any other class of 
equipment. Practically all trucks 
have lock washers or cotter pins with 
every bolt or nut that is used. In 
spite of these precautions, it is often 
found that a loose bolt is the cause of 
a failure at some other point. It may 
be due to an imperfect Jock washer 
or to the bolts being struck. Corro- 
sion may weaken the washer or con- 
sume the cotter pin, or there may 
be some other complex cause which 
eventually allows the nut to back off 
enough so that it will lose its grip. 
This condition will not stop the ma- 
chine from operating, but it will put 
the strain that was formerly taken 
by the bolt at some other point and 





PREVENTION is the only known remedy for early replacement.’ 


Tire wear is expected. 


may later cause a serious breakage, 
giving the appearance of imperfect 
design or material when the actual 
cause was, without doubt, due to the 
lack of maintenance on the part of 
the user. 

It is of unquestionable value for 
users of electric trucks and tractors 
to keep an accurate record of the 
cost of repairs. Some of the most 
successful firms have inaugurated a 
very detailed method of accounting 
in this particular respect. Too few 
users of this class of equipment keep 
an accurate cost of the maintenance 
for each individual machine. By giv- 
ing the trucks or tractors serial num- 
bers, and providing a space in a 
notebook for each truck, it is easily 
possible to include the items required 
to repair each machine so that at the 
end of the year a definite picture of 
maintenance cost can be obtained for 
each machine and comparison made 
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Inspection and lubrication of the uni- . 
versal joints can be done when changing tires. 





to serve as a guide for future oper- 
ations. 

This information will give the user 
an accurate idea of the savings which 
he is accomplishing with the machine 
in use, and it also enables him to 
judge between individual machines. 
It is difficult to say at what point re- 
pair cost would be so high that new 
equipment should be purchased. Re- 
pair costs are seldom the most im- 
portant factor in a case of this sort. 
The lapse in production due to break- 
downs is a much more important 
item and accordingly, whether a 
truck should be replaced or repaired 
depends a great deal upon the im- 
portance of the work that it is doing. 

When an industrial storage-battery 
truck or tractor begins to show a de- 
cided loss of speed, or when it loses 
its liveliness early in the afternoon, 
this is good cause to feel that the 


**ligent inspection. 


battery needs attention. -If.the bat- 
tery is old arid it is desired to know 
just how it stands, the best thing to 
do is to give it a good overcharge 
and then run a capacity test through 
rheostats with instruments. If the 
battery fails to deliver 80 per cent 
of its normal rating after a good 
overcharge, and if it has been in 
service for a long time, this is good 
cause to feel that it should be re- 
placed. 

Rules for taking care of batteries 
are simple. Batteries should be 
charged regularly at the proper rate 
and filled with pure water. They 
should also be given an overcharge 
amounting to from 24 to 30 per cent 
of the rated capacity every ten days 
or two weeks. This is known as the 
equalizing charge and in the case of 
Edison batteries it should be given 
at the normal rate and in the case 
of lead batteries at the finishing rate. 


The normal gravity for lead batteries 
which are fully charged is 1.280. 
Edison batteries use a potash solu- 
tion, while lead batteries use sul- 
phuric acid diluted to the proper 
specific gravity. 

If the battery has been in service 
a long period and impurities have 
been accumulated through the use of 
impure water or otherwise, the elec- 
trolyte may require renewal. The 
use of distilled water for either type 
of battery is preferable, but fre- 
quently local sources of supply will 
meet the requirements. Rain water 
is suitable if taken from clean roofs. 
Water should be stored so that it is 
not contaminated by foreign matter. 

In the case of lead batteries, rub- 
ber jars should be replaced when 
they show signs of leaking. If any- 
thing happens to the container of an 
Edison cell it should be sent to an 





_,ELECTRICAL maintenance can be kept at a minimum by intel- 


Parts most subject to wear when properly 


_cleaned.and properly operated should last a long time. 


Edison service station for repair. 
Wooden trays should be replaced or 
repaired when necessary. 

There are other parts about trucks 
and tractors that need just as much 
attention as the batteries. The motor, 
or motors, should be carefully looked 
after by a competent electrician. As 
a rule, if a motor is given thorough, 
periodical inspection and needed ad- 
justments there will be but slight 
cause for complaint on the perform- 
ance of the motor over a long period. 

The next assembly of the truck 
which should be carefully watched is 
the rear axle. It should be kept 
properly lubricated and once a year 
should be given a thorough over- 
hauling. 





For the foregoing information, the edi- 
tors. are indebted to: The Baker-Rauling 
Company, Crescent Truck Company, Mer- 
cury Manufacturing Company, The Yale 
and Towne Manufacturing Company. 
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What has the age or condition to do with slip and, therefore, 
power transmission? What are the remedies? What are the 
physical signs that a belt has reached the end of its useful life 
and should be replaced to save high maintenance cost and pro- 
duction delays? The answers to these and other important ques- 
tions will be found in this article. 








When to Replace Belts 


GE has no detrimental effect on 
A transmission capacity if belt- 
ing is of proper size and 
properly cared for. Condition is 
everything. The only way in which 
the age of a belt would govern its 
power of transmission would be by 
its wearing down and, therefore, be- 
coming too light for the drive. If 
a belt carries the load without slip 
when new, and later with the same 
load slip develops, it indicates that 
the frictional quality of the belt has 
been reduced. This also indicates 
that the belt had not been kept prop- 
erly lubricated. 

Slip represents loss of power be- 
tween the driving and driven pul- 
leys and it results from various 
causes. On new belts, different 
types show variation in coefficiency. 
Among the variety of causes are: 
size and speed of pulley, tension, 
pickup, load, and intelligence in oper- 
ating belt drives. 

If the belt has dried out or hard- 
ened it will be apt to crack or fail 
to hold the lacings and thus become 
a nuisance to keep in operation, 
eventually costing more than it is 
worth. Deterioration from age can 
often be lessened by proper appli- 
cations of, or treatments with, dress- 
ings recommended by the belting 
manufacturer. For instance, with 
rubber belts, a very slight applica- 
tion of vegetable oil, such as castor 
or linseed, will soften up the belt, 
although an over-application must 
be avoided as it will be bad for the 
rubber. In leather belts, this dress- 
ing should be an animal oil, like 
neetsfoot. 

Another result of aging is the dry- 
ing up and hardening of the surface, 
causing poor adhesion. Although 


this condition is commonly overcome 
by ordinary belt dressings, it is best 
overcome in rubber and fabric belts 
by cleaning the surface with a light 
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application of benzine or gasoline, 
not sufficient to injure the surface, 
but merely to clean it. 

If a belt is operating under nor- 
mal conditions, that is if the pulleys 
are of sufficient size for the load, 
and the belt thickness, centers, belt 
fasteners, belt widths, and angle of 
drive are suitable, the life of a belt 
will be largely a matter of its in- 





NEGLECT caused the early replacement 
of this belt, although lack of dressing and 
burning from slippage were the reasons 
given. 


* * * * 
ternal wear or friction. This internal 
friction or wear is what determines 
the belt condition. As soon as the 
fiber of the belt wears it dries up. 

A belt which is in good condition 
internally, not too dry nor too 
greasy, will automatically have a 
good coefficient of friction and there- 
fore be able to transmit its greatest 
capacity with very little slippage. 

Perhaps the most frequent cause 
of short belt life on specific drives 
is due to improper proportion of the 
belt to the service. In addition, 
other causes are, high tension, slip- 
page and interference with foreign 
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elements (mechanical and atmos- 
spheric), short centers, overloads, 
high ratios, the wrong type of fas- 
teners, the wrong weight of belts, 
or their application in places having 
an excessive amount of oil. 

From the foregoing it may be de- 
duced that the three principal causes 
for belt failures are: neglect, un- 
suitable operating conditions, and 
belts not suited to the drive. Neg- 
lect, however, is the main cause. 
The fiber of a belt needs lubrication 
to keep from it wearing just as do 
the parts of the machine which the 
belt is driving, the principal differ- 
ence being that the fiber of the belt 
does not need as frequent lubrica- 
tion as the machine to keep it in good 
condition. 

Unsuitable operating conditions 
will not permit a normal life for the 
belt. These conditions usually con- 
sist of: pulleys too small for the 
load, excessive belt speed, misalign- 
ment of pulleys, overloaded belts for 
permissible width, vertical drives 
not equipped with means for main- 
taining proper belt tension, and 
drives where the belt becomes soaked 
with lubricant or cutting oil which 
rots or spoils the belt fiber. 

In those cases where the belt is 
not suited to the drive, the principal 
recourse is to consult the manufac- 
turer who supplied the belt. If the 
belt is not heavy enough, it will 
stretch excessively, become crooked, 
run off the pulleys and become torn 
or break in two at the weakest place. 
If the belt is more than one ply, and 
it is too heavy to go over the small- 
diameter pulley, it is likely to part 
in the plies or in the cemented laps 
and become unfit for service. 

Many belts can be reclaimed by 
dissolving out grease and recement- 
ing, but it is difficult to always know, 
as in the case of leather belts, when 
the grease and oil are removed, that 
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steel or scrap metal. 


the fiber will be in condition to use 
again. The usual practice is to de- 
grease a belt if the leather looks at 
ali good. If, after removing the oil 
and grease, the fiber is found strong, 
the belt can then be rebuilt and put 
into good condition for further use. 


Leather belting is made out of a 
multiplicity of pieces, not exceeding 
4 ft. in length, which are taken from 
a great many different hides and 
also are cut from different locations 
in the hides so that the leather is 
not all exactly the same. Neither 
does every square inch of the belt 
have the same experience in service. 
Naturally some of the leather will 
fail while some is still good. Any 
telt that is not in good running con- 
dition should be taken out of serv- 
ice. Almost invariably some of the 
leather in the belt removed from 
service is still good. Therefore, all 
leather belts removed from service, 
regardless of size or appearance, 
should be saved and submitted to 
some reputable belting remanufac- 
turing concern, which will first thor- 
oughly clean the leather and then 
sort out the good leather and con- 
vert it into belting again. 

There are many physical signs 
that indicate that a belt should be 
removed from service. The fact 
that a belt stretches excessively and 
constantly indicates that the elastic 
life is removed, and when this con- 
dition takes place it is well to re- 
niove it as it will never regain its 
original elasticity. If the belt is 
breaking often, running crooked, or 
is not delivering the power where 
formerly it delivered the same power 
satisfactorily, it is a very good indi- 
cation that it should be replaced, un- 
less the only need is shortening. A 
badly cracked surface, or the neces- 
sity of replacing several sections 
which have not been injured but 
ave cracked through from old age, 
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IT IS JUST AS PRACTICAL to salvage leather in belting as it is to salvage high-speed drill 


The good leather from the heap at the left was converted into usable 
belting, as shown at the right. 


are sure signs that the belt is going 
to be an expense to keep running. 
The more common signs are prob- 
ably separation of plies, separation 
of cemented splices, leather breaking 
through at one or more places, belts 
becoming crooked so that it does not 
run straight on the pulleys, or any 
other condition that prevents the belt 
from delivering the full amount of 
power to the machine, or that makes 
it a safety hazard. 

Maintenance cost on belting can 
be kept reasonably low if belts will 





THE EARLY FAILURE of this belt was 


caused by the lacing, of course. It looks 
like too much lacing and not enough belt. 


* * *K * 


be removed from service as soon as 
they begin to show signs of distress. 
If belts are watched fairly close, 
signs of distress will be noted be- 
tore any particular damage has been 
done or production has been de- 
layed. The belts can then be re- 
moved during a rest period of the 
machinery when they can be repaired 
and made ready for service before 
production starts again. 

The evidence that a wider and 
thicker belt should be used is gener- 
ally apparent. Sometimes it is evi- 
dent that there is much loss of power 
between the driving pulley and the 
driven pulley, that is, slippage. Then 
again, if the case is extreme, by 
squeaking. If the belt is tight and 
still slips, it either needs an applica- 
tion of belt dressing, or a wider, or 
a thicker belt put on the drive. Ifa 
belt has to be kept exceptionally 
tight to deliver the power without 
slippage it is bad on the bearings 





and the belt, indicating an under- 
belted condition. 

There are many drives where it 
is advisable to maintain uniform belt 
tension by the use of automatic belt 


tensioners or idlers. In these cases 
there are two factors which control 
the amount of power the belt will 
transmit. These are belt tension, 
and arc of contact. With the use 
of the automatic tightner, as the 
load increases the tension on the 
slack side of the belt is kept con- 
stant while the arc of contact is in- 
creased. As the arc of contact is 
increased with all the other factors 
remaining the same, then the capac- 
ity of the drive is increased in direct 
proportion with the increase of arc 
of contact. 

The necessity of running the belt 
exceedingly tight to make it pull the 
load even though the belt’s surface 
is soft, velvety but not greasy, as in 
the case of leather belts, is another 
sure sign that the belt is too small 
for the work required of it. It is 
those belts which are operating on 
vertical drives not equipped with a 
flexible or a take-up idler that are 
commonly overloaded. It must be 
remembered that a belt operating in 
a vertical position cannot transmit 
as much power as one operating in 
a horizontal position or at an angle 
greater than 40 deg., and seldom is 
an allowance made when laying out 
these drives. Very often it is more 
economical to install a flexible idler 
on the drive rather than go to the 
expense of making changes to ac- 
commodate a wider belt. 





For the foregoing information, the 
editors are indebted to: Alexander 
Brothers, Inc., Duryea Manufacturing 
Company, Fabreeka Belting Company, 
Graton and Knight Company, Phila- 
delphia Belting Company, Power Trans- 
mission Association, Chas, A. Schieren 
Company, United States Rubber Com- 
pany, Wayne Belting Company, L. B. 
Williams and Sons. 





161 








INDUSTRIAL ENGINEERING 


Electrical, Mechanical and Plant Service in Industry 


L. C. MORROW, Editor 


Chicago, March, 1929 











Replacement Is a Function of 
Prevention 

epee aoaprsnsnpvetel is a function of prevention 

rather than repair. To prevent breakdown 
is its objective. Plant engineering in its broader 
aspect is the foundation for production. If all 
equipment were permitted to be operated until 
stopped by failure of mechanism, that foundation 
would crumble. Hence the importance of replace- 
ment, one of the functions of plant engineering. 

Sherlock Holmes and others of his kind have 
held our interest for many years by their clever 
methods of detecting criminals. Piecing together 
evidence and ultimately apprehending wrongdoers 
has become almost a standard for detective 
stories. Yet these master sleuths are but repairing 
the damage done the social structure. 

Several years ago some imaginative author pre- 
sented a super-detective who made it his job to dis- 
cover the intent to commit crime, and by acting 
promptly to prevent the actual act. Accounts of 
his exploits were not nearly so entrancing as the 
post-crime stories, yet they indicated the possibility 
of immense social savings. 

Repair and replacement are somewhat analo- 
gous to the two types of detectives. It gives a 
sense of importance to belong to a flying repair 
squad that is called into action without a moment’s 
notice and that must be almost super-inventive and 
super-eficient. The exploits of such a squad be- 
come plant history—its members work hard, but 
they work in an atmosphere of industrial glamour. 

Not so the prevention squad. Its duties are 
commonplace; it inspects continually, and at the 
right time it replaces. Production feels no jar. 

The man who worked to prevent crime was 
moving in the right direction. The plant engineer- 
ing department that builds up its replacements 
with the preventive rather than the repair attack 
is headed the same way. 





Lubrication Engineering as an Aid 
to Prevention 
We prevent breakdowns, lubricate. To insure 
lubrication with the proper lubricant at the 
right time, make one man or one department re- 
sponsible. Every plant that is really large either 
should have its own lubrication engineer, or be the 
client of lubrication specialists. The smaller plants 
should follow the latter plan. 
Eventually equipment will be born right so far 
as lubrication is concerned. But what until that 
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time? Much improperly lubricated machinery 
now exists and more will be built. Moreover, 
lubricating equipment is being improved con- 
stantly. And all the time necessity for uninter- 
rupted production is increasing. ) 

It is obvious that there is a problem, involving 
specification of lubricating equipment, determina- 
tion of lubricant, regular inspection by intelligent 
personnel, and systematic inspection. The rewards 
to be gained by solution of this problem are large 
enough to justify intensive lubrication engineering. 








Give Equipment a Fair Chance to 
Render Maximum Service 


F egeeatienig IZE the importance of giving equip- 
ment a fair chance to show what it can do. 
Not only must it be properly lubricated, it must be 
maintained in other ways. The simplest way of 
insuring equipment a fair beginning and a good 
race is to have it started in life by the same people 
who will keep it going—the maintenance crew. 

Fair reception of equipment includes checking 
of the packing list, study of foundation and floor 
plans, becoming familiar with the functional opera- 
tions, installation, leveling, installation and con- 
nection of power transmission equipment, inspec- 
tion (and correction if necessary) of the lubricat- 
ing system, and running in. 

The duties listed are certainly not those of the 
equipment operators, nor of the management 
division, nor of supervision. Logically they fall 
to the maintenance division and in some plants 
they are carried out by the personnel of that de- 
partment. It is a practice that, more extensively 
followed, would be responsible for more satisfac- 
tory service from many kinds of equipment. 








Don’t Neglect Buildings and 
Auxiliary Equipment 
pangs engrossed in the details of replace- 


ment as it is related to equipment, do not 
lose sight of buildings and auxiliary equipment. 
Leaky roofs and windows with missing panes 
mean rusted and damaged machines and stocks. 
Broken floors delay the passage of trucks carrying 
goods in process. Dark walls slow production. 

Rotten hose, corroded sprinkler heads, mal- 
adjusted bells, run-down batteries may fail to pre- 
vent serious loss by fire. Corroded pipes and 
clogged drains may cause loss by flood. Lack of 
sanitary conditions may be responsible for disease. 
Heating and ventilating equipment out of order 
may bring about illness. 

In plant servicing, the auxiliary equipment, as 
well as the production machines and the electrical 
and mechanical power transmission equipment, de- 
serve the preventive treatment that rightfully is a 
part of replacement. 
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HERE IS A PLACE where you can get some inside information when you 
get stuck. The only restriction is that you do a good turn to the other 
fellow when he asks a question that you can answer from your experience 


(QUESTIONS 
Asked and Answered 


I By Readers 








Method of 
Heating Oil Pipe Line 


We have a 2-in. pipe line 120 ft. long 
that supplies crude oil to some of our 
furnaces. The supply tank is equipped 
with a steam coil to keep the oil at the 
proper temperature, but during cold 
weather the oil standing in the pipe 
overnight becomes cold and thick and 
we have trouble each morning starting 
our furnaces until the pipe line is 
heated. I should like to know, (1) if 
it would be possible to use some form 
of electric heater to keep the oil in the 
pipe line warm. If so, please give me 
suggestions on how to make it. We 
have 220 volts a.c. and 110 and 220 
volts d.c. available. (2) What other 


method of heating this pipe line would 
be practicable? FS es 
Chicago, Ill. 

* * * * 


Characteristics of 
Teaser Windings 


I shall appreciate it if readers will give 
me some information, including dia- 
grams, on the design, characteristics 
and uses of teaser windings used in 
the armatures of certain types of 
machines, such as synchronous booster 
converters. M. H. B. 
Chicago, IIl. 


* * * x 


How Should This 
Lineshaft Be Driven? 


I wish that readers would give me the 
benefit of their experience on the fol- 
lowing problem: We want to rear- 
range the machines in one department 
and install a new lineshaft which will 
be driven by a 40-hp., 900-r.p.m. squir- 
rei-cage motor. The shaft speed will 
be about 275 r.pm. Heretofore we 
have always used a belt drive between 
motors and lineshafts, but in this in- 
stance it is impossible to obtain the 
proper center distance. The motor can 
be mounted close to the shaft, on about 
7-ft. centers, or about 32 ft. away, 
which would require an unusually long 
belt and in view of the rather wide 
variation in load we are afraid that 
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trouble will be experienced from flap- 
ping of the belt. It has been suggested 
that we use (1) a short-center belt 
drive with an idler or, (2), a chain 
drive. Again it is possible that a 
belt drive on 32-ft. centers would not 
give us trouble; we are not sure. 
Which drive would you advise us to 
use? Why? F. A. V. 
Columbus, Ohio 
en ke a 


Should Extra Men Be Hired 
or Work Sublet? 


In the December issue of INDUSTRIAL 
ENGINEERING the following question 
was printed under the above heading: 


“I should like to get the opinions 
and experience of readers in dif- 
ferent parts of the country on the 
following question: Assume that 
the chief electrician of an indus- 
trial plant is capable of installing 
all new equipment but has only a 
small force of men under him. 
When a big job is to be done, is it 
more economical or desirable to 
hire extra men at open-shop wage 
rates to install the equipment, than 
to sublet the work to an outside 


electrical contractor? W. D. B.” 
Providence, R. I. 


I wonder if you would be so kind 
as to reprint this same question and if 
you choose add my initials and request 
to those of W. D. B. The topic is of 
great interest to us. The answers pub- 
lished were very interesting, but we 
should like to see further discussion 
and hope that another printing of this 
question will bring out some additional 
replies. } OG wet 
Bakersfield, Colo. 

ce wick 


Synchronous Motor Causes 
Line Surge 


We are having trouble with a 2,200- 
volt, 600-hp., 75-r.p.m., 25-cycle syn- 
chronous motor which is direct con- 
nected to twin ammonia compressors. 
One cylinder is 18%4x36 in., rebored 
to 1834 in.; the other cylinder is 19x36 
in. Both machines are running with 
the same suction and delivery pressures 


and pull about 425 hp. We can not 
adjust the field rheostat for any length 
of time on account of a heavy surge, 
which is shown by the swinging of the 
ammeter needle and is at times notice- 
able on the lights. Readjusting the field 
rheostat to a lagging or leading cur- 
rent will correct this condition only for 
a short time. The surge is in syn- 
chronism with a certain point of the 
stroke at every revolution, and was 
thought to be due to a mechanical de- 
fect. We realigned the machine and 
corrected every abnormal condition, but 
the electrical surge is still there, 
although it is not very noticeable at 
night or when the machines are run- 
ning on light loads. Our voltage regu- 
lation is good and I am at a loss to 
account for this very annoying surge. 
Have any of our readers encountered 
similar trouble? If so, how did you 


overcome it? A. F. E. 
Toronto, Canada 


* * * * 


Removing Static Electricity 
from Sulphur 


I am wondering if anyone can tell me 
how to prevent explosions of sulphur 
dust apparently caused by static elec- 
tricity. The sulphur, in the form of 
lumps and dust, is dumped from gon- 
dola cars down a chute 25 to 40 ft. 
long into the hold of a ship. The chute 
and everything that touches the sulphur 
is metal, well grounded. Explosions 
seem to come from any part of the 
loading after the sulphur leaves the 
car. We believe that electric charges 
build up on the particles due to friction 
in the chute. We have been able to 
eliminate the trouble entirely by inject- 
ing a small quantity of steam or air 
into the sulphur, but this procedure is 
not desirable for several reasons. Hav- 
ing grounded chains and the like drag 
through the sulphur has also been tried, 
but it is impossible to have them reach 
all the particles or lumps. Further- 
more such metal parts soon become 
covered with an insulating coat of sul- 
phur. I shall be grateful for details 
of the experiences of other readers in 
solving a problem of this sort. 

Freeport, Tex. 1.5m. 
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ANSWERS Received to Questions Asked 





What Is the Theory of 
This Relay? 


In a G. E. type T A, K-6 voltage regu- 
lator there is a relay magnet whose wind- 
ing consists of two separate coils with 
three main taps A, B and C. What I 
would like to know is, what is the object 
of having half of this magnet winding in 
the circuit continually, and the other half 
in the circuit only when the main contacts 
are closed? 

Weiston, W. Va. A. H. 


NSWERING the question by A. 

H., the regulator is known as 

the Tirrill regulator. The des- 

ignation K6 means that it has six con- 

tacts or relays and is mounted directly 
on the switchboard panel. 

This type of regulator consists prin- 
cipally of a d.c. and an a.c. control 
system. The d.c. part comprises a 
main control magnet and a relay mag- 
net connected to the exciter main. The 
relay contacts are used to short-circuit 
the field rheostat. This short-circuit- 
ing action maintains a varying exciter 
voltage which is controlled by the a.c. 
control magnet. 

The d.c. control magnet has two 
cores, the lower core being stationary, 
whereas the upper core is movable. A 
pivoted lever is fastened to this mova- 
ble core and at the opposite end is a 
flexible contact. The pull of this core 
is opposed by springs, usually four, 
which are adjusted to pick up at dif- 
ferent voltages. This magnet is con- 
nected across the exciter main and 
may have an external resistance in 
series with it. The relay magnet is 
differentially wound and has one wind- 
ing connected across the exciter main 
continually, whereas the other is 
opened and closed by the floating main 
contacts. The relay contactors have a 
spring to resist the pull of the magnet. 

The magnet which is directly across 
the exciter main holds the relay con- 
tact open so long as the main contacts 
are open. These main contacts are 
controlled by the a.c. control magnet 
in conjunction with the d.c. control 
magnet. However, when the main con- 
tacts are closed by the a.c. control 
magnet the current in the differential 
winding neutralizes the effect of the 
current in the permanently connected 
relay magnet, which allows the pull of 
the spring to close the relay contact. 
This action is continually going on 
and the relay contacts seem to vibrate 
correspondingly. 

These regulators can be set to keep 
the voltage at practically any desired 
point. Condensers are connected 
across the relay points to prevent 
arcing. The a.c. control magnet is 
solenoid-wound and is connected to the 
a.c. generator bus. It has a potential 
and a current winding; the latter wind- 
ing is adjustable. This solenoid core 
changes its position with load changes 
on the a.c. generator. It also has a 


pivoted lever fastened to the core. At 
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the opposite end is a counterweight 
and the lower floating contact. 

In this way the regulator is operated 
by the d.c. control magnet. For ex- 
ample, a drop in voltage will close the 
main contacts. This will cause the 
relay contacts to close. The exciter 
voltage will then rise, opening the main 
contacts against the spring action. 
This action in turn opens the differen- 
tial winding. Then the pull of the per- 
manent magnet becomes effective and 
opens the relay contact and the whole 
cycle of operation is repeated. 
Birmingham, Ala. GRADY H. EMERSON. 


——— 


Effects of Induction Voltage 
Regulators 


I wish some reader would explain the 
effect of using two single-phase induction 
voltage regulators on a three-phase circuit. 
Are all of the phases affected? If so, to 
what extent is the third phase affected on 
balanced and unbalanced loads? Please 
explain. 

0. 3. 4. 


Sisterville, W. Va. 

N reply to O. B. L. the effect of 
using two single-phase induction 
voltage regulators on a three-phase 
circuit is shown in the illustration. 
Diagram A shows the method of con- 
necting the regulators in the circuit; 
the reference letters S; and P;, S, and 
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DIAGRAM A shows the method of con- 
necting two single-phase voltage regula- 
tors in a three-phase circuit; the effect of 
the regulator in boosting the voltage is 
shown in diagram B 


* * «A * 


P, represent respectively the primary 
and the secondary windings of the in- 
dividual regulators, windings S, and 
S, being the boosting windings which 
raise or lower the voltage of the re- 
spective phases OM and ON as shown 
in diagram B. It will be noted from B 
that regulator 7 controls the voltage of 
phase OM and regulator 2 controls the 
voltage of phase ON, as both are di- 
rectly in phase with OM and ON re- 
spectively. 

A shown in diagram B,. phase OM is 
boosted by the value MM?! and phase 


ON by the value NN'; the total result 
is a final value of OM}, ON! and 
NM! for the three phase voltages. 
with a balanced circuit all three volt- 
ages will be equal, phase MN being 
boosted to a final value of M4N!; of 
this total M1S comes from phase OM 
through the boost MM! and N'P comes 
from phase ON through NN}. 

It is seen, then, that the two regu- 
lators will do all that they are required 
to do in the way of raising the voltage 
on the three phases of a three-phase 
balanced circuit. If the phases are 
very badly unbalanced the boost on 
phase MN will not be the same as on 
phases OM and ON, but this unbal- 
ance must be excessive in order to af- 
fect the unboosted phase seriously. 

The writer has personally operated 
circuits that were more than 10 per 
cent unbalanced without serious results 
to the service. 

C. O. von DANNENBERG. 
New York, N. Y. 


<= 


What Is the Best Method of 
Stopping This Crane? 


I shall appreciate it if readers will help 
me solve the following problem. We are 
putting up a new crane runway, on which 
there will be three electric traveling 
cranes, two of which will be of 10-ton 
capacity, and one of 50-ton capacity. 

The 50-ton crane is to operate only on 
certain sections of the runway, which will 
be reinforced. We do not want this crane 
to go on the part of the runway that is 
not reinforced, but the runway must be 
free of bumpers at each end of the rein- 
forced section, so that the 10-ton cranes 
ean work in this section. 

Stopping of the 50-ton crane at the ends 
of the reinforced section must be effected 
electrically and automatically, and so ar- 
ranged that by resetting the relay or some 
other device the crane can be moved back 
into its own section. How can this best 
be accomplished? 
Vandergrift, Pa. 


HE problem presented by G. J. 

K. can be solved by the use of a 

third collector rail and two con- 
tactors, one of which is a double-pole, 
spring-closing design. This latter may 
be replaced by two single-pole, spring- 
closing contactors if desired. The first 
contactor is used to open the circuit 
at the desired position of the crane, 
and the second to apply dynamic brak- 
ing to the bridge motor. 

The third rail can be of light con- 
struction as it need carry only the con- 
trol current for the contactor. The 
illustration shows the arrangement and 
connection of the equipment. 

The auxiliary rails should be ter- 
minated at a distance from the end of 
the reinforced section of the runway, 
determined by the magnitude of the 
braking effect desired. The auxiliary 
shoe should then be carried by an in- 
sulator block. The collector should 
preferably be a double contact or some 
positive spring shoe to prevent opera- 
tion of the contactors due to poor coi- 
tact on the rail. 


G. J. K. 
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ANSWERS Received to Questions Asked 








When the crane runs past the end 
of the auxiliary rail the contactor coils 
are de-energized. Contactor A then 
opens and cuts off the power. At the 
same time the spring-closing contactor 


collector 







Main collector 





Dead” 
block 







Single pole 
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le 
he Comte (a) 
AN AUXILIARY RAIL is used to supply 
current for two spring-closing contactors 
which shut off the power and apply dy- 
namie braking when the crane runs past 
the reinforced section of the track. 


* * Kk * 


B closes and applies a braking resist- 
ance across the bridge motor. 

Since the reversing contactors drop 
out when the power is off, it would be 
necessary to connect the armature and 
field as well as close the braking cir- 
cuit. Both connections can be made 
by the double-pole, spring-closing con- 
tactor B. 

In order to reset the contactors after 
running off the end of a rail, a spring- 
return-type, push-button switch should 
be connected between the auxiliary 
collector shoe and the “hot” side of 
contactor A. The distance required to 
stop the crane can be varied by ad- 
justing the amount of braking resist- 
ance. I believe that the cost of this 
installation on the crane should not ex- 
ceed $200. W. R. McBrayer. 


Assistant Electrical Superintendent, 
Colorado Fuel & Iron Co., 
Pueblo, Colo. 


EFERRING to G. J. K.’s prob- 
lem, it will be possible to arrest 
the motion of the 50-ton crane 

by using two magnetic switches and 
two limit switches with roller levers 
mounted on the crane itself, and in- 
stalling a raised, narrow platform or 
rail at each end of the crane travel, 
as shown in Fig. 1. With this ar- 
rangement, a limit switch lever rises 


Lever of limit switch 
lifted by raised rail at 


end of reinforced section Direction of crane travel 
eon4 ee seine Leal 


genet ee 
angi Lever of limit switch in 


A : ‘ normal! 
Paised rail 


sition, switch, } 
contacts closed [Raised rail’ 
| 
K-— mace 





_ Reinforced section ____. »\ 


of crane runway 


FIG. 1—POSITION of limit switch lever 
before and after breaking the motor cir- 
cuit in the direction of travel. 


* * * * 


up when it hits the raised platform. 
Raising the limit switch lever causes 
the limit switch to break the operating 
coil circuit of one of the two magnetic 
switches connected in the motor and 
controller circuit. This circuit is then 


dead and the operator can no longer 
drive the crane in that direction. 
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He can get operation only by re- 
versing the controller and going in the 
reverse direction. When the crane 
backs off far enough to allow the roller 
lever to drop over the end of the raised 
platform and return to its normal po- 
sition, the contacts of the limit switch 
reclose and it is then possible to 
operate in either direction again. 
With this method of operation there 
is no way for the operator to drive 
the crane on the reinforced section of 
track unless he manually closes one of 
the contactors and ties it in. 

If it is desired to keep the 50-ton 
crane off the unreinforced section only 
when the crane is carrying a heavy 
load, and at other times allow the 
crane to go on this part of the track, 
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FIG. 2—CONNECTION diagram for d.c. 
erane bridge motor controlled through 
limit switches. 


Motor 


* * *#* * 


it would be possible to connect a foot- 
operated push button so as to short out 
both limit switches. Then the oper- 
ator would merely have to stand on 
the push button in order to go any- 
where on the track. The diagram in 
Fig. 2 shows the use of two limit 
switches but, of course, it would be 
possible to accomplish the same result 
with one limit switch with correctly 
designed contacts. 

The diagram in Fig. 2 shows the 
connections for a d.c. motor. The con- 
troller development and the number of 
poles of the magnetic switches will be 
different for an a.c., three-phase sys- 
tem, but the switches will be the same. 

From Fig. 2 it will be seen that if 
the forward limit switch opens, the 
operating coil of contactor E-2 is de- 
energized and contactor E-2 opens. 


This breaks the “forward” circuit to 
the motor. However, the reversing 
contactor is closed; hence the operator 
can apply current to the motor by re- 
versing the controller. 

Similarly, when the reverse limit 
switch opens contactor E-1 the oper- 
ator can get operation only by turning 
the controller in the forward direction. 

In either case, the limit switches re- 
set themselves by spring action when 
the crane moves back on to the re- 
inforced runway. 


Scotia, N. Y. R. F. Emerson. 


—_p_—_. 


Will New Brush-Holders Keep 
These Machines From 
Sparking? 


We have four old Western Electric, 400- 
kw., 110-r.p.m., 250-volt generators using 
radial box-type brush-holders. 

These machines were originally designed 
for 125-volt operation, but five years ago 
were rewound for 250 volts and _ the 
thickness of the brushes cut in half. 
We have tried five or six different grades 
of brushes, but have not found one that is 
entirely satisfactory, as they all spark, cut 
the commutator or are noisy. The brushes 
used measure % in.x2 in.x9 in. long. 
The commutators are undercut and slightly 
out of true, and I am wondering whether 
reaction-type brush-holders will clear up 
this trouble, but do not want to go to the 
expense of installing them unless it is 
necessary. I wish that readers would give 
me the benefit of their experience in solv- 
ing problems of this sort. 

Bloomfield, N. J. H. F. K. 


N ANSWER to H. F. K., the neu- 

tral point in the older type of gen- 

erators varied slightly with changes 
in the load conditions, and frequent ad- 
justment of the brushes was required 
to prevent sparkling. If H. F. K. has 
not already checked up this point, it is 
possible that the brushes are not at 
present set exactly on the neutral 
point. This can be determined by ro- 
tating or rocking the brush-holders 
until the point of least sparking is 
found. 

The fact that the commutator is out 
of round would account for some of the 
noise. Also, the brush-holders may be 
set too far away from the commu- 
tator; this will permit noisy operation 
or chattering of the brushes. 

As regards cutting of the commu- 
tator, the sparking would cause pitting 
and, of course, wear. Also, the effect 
of cutting down the size of the brush 
contact, and at the same time main- 
taining the same tension as before, 
would be to increase the pressure of 
the brush on the surface of the ¢om- 
mutator, and would in all probability 
cause excessive wear. The current den- 
sity at the contact surface, for carbon 
brushes, should not be more than 40 
amp. per sq. in.; 30 to 35 amp. is a good 
value. It is possible that decreasing the 
spring pressure, and using a. slightly 
thicker brush, would improve the com- 
mutation of these machines consider- 
ably. W. T. &. 


Ansonia, Conn. 
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AINTENANCE is a won- 
M derful subject. It supplies 

every opportunity for dis- 
cussion from a “sermon on a splin- 
ter’ to a technical essay. One looks 
at the annual report of an industrial 
concern and finds that the replacing 
of an obsolete heating plant with a 
modern one is charged to mainte- 
nance of plant. + The other extreme 
is found in some companies where 
maintenance is divided into two 
groups, one called repairs and one 
called maintenance. 

In some of these companies a 
maintenance job is one'that costs less 
than $50. In some others mainte- 
nance and repairs are determined by 
the class of mechanic who performs 





the work. Oilers and mechanics 
who spend their entire time in one 
station or department and who pri- 
marily are in attendance to the equip- 
ment of that department are classi- 
fied as maintenance men and all of 
their time is charged to maintenance, 
while other mechanics’ and shop- 
men’s time is charged to repairs. . 
If a station mechanic babbits a 
bearing the work is charged to main- 
tenance, but if the bearing is sent 
to the shop and babbitted it is 
charged to repairs. As a result of 
this confusion of classifying main- 
tenance work it is impossible to com- 
pare maintenance costs between 


plants. 
ee oe 


Some day it will all be called 
maintenance, and where there is suf- 
ficient amount of it to warrant sep- 
aration of accounts, it will be di- 
vided into the following divisions: 


attendance, minor maintenance, 
major maintenance, and_ replace- 
ments. 


Attendance will include the work 
of station men, such as giling, ad- 
justing, aligning, maintaining con- 
stant speeds, load, pressure, heat, 
and similar functions. 
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f lant Engineers / 


Conducted by F. M. GIBSON, Consulting Editor 


Plant Engineer at American Sugar Refining Company 


Minor maintenance will include 
those jobs too small to warrant in- 
dividual accounting. 

Major maintenance will include 
the items of sufficient importance to 
require separate accounting. 


* * *K * 


Replacements will include replac- 
ing parts or machines with like parts 
or like machines. If an improved or 
more expensive part replaces the 
one worn out, the value of the old 
part will be charged to maintehance 
and the excess value of the new over 
the old will be charged to plant in- 
ventory. In the case of the replace- 
ment of a complete machine, the 
value of the old machine will be 
charged off to depreciation and the 
value of the new will be charged to 
plant inventory, in which case it does 
not appear directly as maintenance. 


* *K * * 


There will also be a time when 
only the depreciation caused by rou- 
tine or normal wear will be charged 
in the maintenance account. The 
value of these records to the engi- 
neer is largely in making a compari- 
son between different kinds of ma- 
terials and designs. Equipment is 
often impaired or ruined by some 
unusual or external cause. If a 
wrench is dropped into a machine 
and damages it, the repairs should 
not be charged to the maintenance of 
the machine. It is not accurate to 
state that a certain make of trans- 
mission belt had an average life of a 
certain number of months if one has 
included in that calculation the num- 
ber of belts that were ruined by 
mechanical injuries in which the 
quality of the belt was not involved. 
Such accidents should be charged to 
repairs and not enter into any rec- 
ords that may be used for comparing 
performance and cost of a particu- 
lar material or design of equipment. 


* * * * 
It is amusing sometimes to see 


how cost systems are manipulated. 
An engineer told me that in his plant 
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the work of departmental mechanics 
was charged to maintenance and 
that of shop mechanics to repairs. 
When the management complained 
that repair costs were too high the 
shop mechanics were changed to de- 
partmental mechanics; and when 
they complained of - maintenance 
costs the departmental mechanics 
were changed to shop mechanics. 


* * K * 


Accounting systems also lead to 
queer expressions. In a Philadel- 
phia plant a truck and horse were 
lost over the edge of the wharf. 
Both were recovered but only the 
truck could be used again. The 
horse was inventoried as equipment 
and the only accounts by which 
equipment could be disposed of were 
sales, transfer and scrap. So a 
requisition was made for permission 
to “scrap one horse” and it was ap- 
prc ved. Forms of accounting were 
thus maintained and every one was 
content, even the horse, which had 
no further interest in the matter. 


* * * * 


A wonderful opportunity for’ 
avoiding the monotony of life was 
provided in the creation of things 
when it was arranged that of prac- 
tically everything there would be the 





possibility of too much or too little 
with a wide range in between for 
speculation. Its best illustration is 
probably that of maintenance ac- 
counting. The extent to which rec- 
ords should be kept is always a prob- 
lem. Most engineers are reluctant 
to establish many records, yet sooner 
or later they become enthusiastic 
and rapidly increase them until they 
become a burden. The pendulum 
generally swings from one extreme 










to the other and eventually comes to 
rest in the center. 


* * * * 


Elaborate systems with many 
printed forms are expensive and in 
fact often become so voluminous 
that they are not given the study 
ihat records should be given. About 
every so often the engineer should 
carefully examine each record and 
determine what value that record 
has been or what economy had been 
effected by it. Undoubtedly many 
records would be abolished. Too 
often it is decided to keep records 
of certain pieces of equipment be- 
cause of some unfortunate failure 
that was more irritating than expen- 





sive and one that is not apt to hap- 
pen for a very long period of time. 

I remember a cracked casting that 
occurred when the chief had hay- 
fever and he ordered a weekly in- 
spection report on a printed form. 
He never looked at one of these re- 
ports and after three years it quietly 
faded into oblivion along with his 
fever. 


* * * OX 


Maintenance records not only 
must tell a worth while story and be 
studied, they must tell an accurate 
story. This means that some one 
must follow up the men who make 
the reports and see that they are 
correctly and conscientiously made, 
for no record is any better than the 
one who makes it. Any mechanic or 
inspector who will neglect his work 
will not hesitate to make a fake 
report. 

No report system should lessen 
the checking up of the men or the 
condition of the equipment for which 
they are responsible. For this reason 
the engineer or his staff do not need 
an elaborate array of report forms 
to inform them of the condition or 
performance of equipment if they 
are on the job; and if they are not, 
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no system of records will remedy 
the condition. Fully 95 per cent of 
routine reports record the fact that 
the equipment is in good condition; 
then why not assume that every- 
thing is satisfactory and record only 
the 5 per cent that indicate the things 
that are not satisfactory? 


* *K * * 


It would be advisable for engi- 
neers to look over their systems of 
routine reports and see how many 
of the minor reports could be kept 
in a note book by a foreman or as- 
sistant engineer. The making out of 
routine reports has to be followed 
up and it would require no greater 
effort to follow up the note book. 

One engineer has a weekly report 
on motor bearings, probably because 
at one time he had temporary trouble 
with lubrication. His storeroom ac- 
count shows how many bearings are 
used and where they were needed, so 
that his weekly report is superfluous. 
I am in favor of maintenance rec- 
ords, permanent ones and also tem- 
porary ones, to establish certain re- 
quired information, but it is my 
opinion that many of the very elab- 
orate systems cannot be justified. 

There is one justification, not 
often mentioned, for inspection, 
maintenance and repair records, and 
that is the benefit of such records in 
court. Some years ago I was in- 
volved in a suit for damages result- 
ing from fatalities caused by the 
bursting of a steam line.. The pros- 
ecuting attorney worked upon the 
feelings of the jury by referring to 
the company being sued as a soul- 
less institution greedy for the dollar 
and negligent of the safety of the 
employees. 


* * * * 


In order to offset such an impres- 
sion the attorney for the defense put 
in evidence the note books kept by 
the assistant engineer, one foreman, 
and the departmental mechanic. 
These note books contained the rec- 
ord of every repair and replacement 
on that steam line and on the equip- 
ment in its vicinity. They proved 
that every reasonable precaution had 
been taken by the company and that 
due care had been exercised ip main- 
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It had a 
wonderful effect upon the judge and 
the jury. Damages were awarded, 


taining the equipment. 


as they should have been, for 
amounts commensurate with what 
was considered in those days as a 
reasonable amount. 

It was in the days before the lia- 
bility laws were as well developed 
as they are today and if the prose- 
cuting attorney had continued to 
sway the jury as he did in the first 
part of the trial, there is no telling 
how great the awards would have 
been. That alone is sufficient reason 
for maintaing records where serious 
accidents may occur. In a recent 
case of an elevator accident the same 
impression was created by mainte- 
nance records combined with routine 
inspection by outside parties. 


* *K * X 


In a New England village they tell 
a story of an elderly man who went 
every evening before retiring to the 
village inn for his night cap. The 
village lost much of its prosperity 
and the inn was closed, but each 








night for a long time afterward the 
old gentleman went as far as the inn 
door and then returned home. The 
story illustrates a point that I wish 
to make relative to maintenance 
records. So many of them go to a 
certain point and then stop. 

There are many systems worked 
out in great detail giving consider- 
able information of value, but in 
only one case, that of a plant in 
Connecticut, have I seen where they 
open the door to secure the most im- 
portant item. In this plant the rec- 
ord listed every interruption and not 
only included the cost of replace- 
ment in labor and material but gave 
the loss in spoilage of goods and loss 
of production. As a result this plant 
knew when it was profitable to re- 
place parts before reaching shutdown 
and also where chance of breakdown 
could be taken. 
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Plaster Cast Helps to 
Visualize Gear Tooth Wear 


CCURATE comparisons of the 
quality of different grades of ma- 
terial in gears are difficult to make, 
and if they are made, are rather diffi- 
cult to interpret. Even when a limited 
number of gears are compared, it is 
found that there are always discrep- 
ancies between the wear in individual 
cases, so that fair comparisons are best 
expressed as averages. To one accus- 
tomed to using gear tooth micrometer 
calipers, and dealing with the measure- 
ment of gear parts, the figures may be 
quite illuminating, but not all plant 


X Materia: 
Pinion 


Y Material 
Pinton 


THESE PLASTER CASTS show plainly 
the wear on gears and pinions made of 
different grades of material, or employed 
in different kinds of service. 





*k * * * 


men are familiar with these, and the 
mass of figures oftentimes conveys 
little. 

A test was conducted recently on an 
electric railway system, where four 
cars were equipped with different 
grades of gears on opposite motors, 
and the readings were obtained with 
accurate micrometers. These measure- 
ments were then plotted to show the 
average service obtained from the 
equipment. 

To make it easier to visualize the 
results of this test, plaster of paris 
casts were made of one gear and 
pinion, which in wear were about typ- 
ical of the average. These casts were 
then sawed into thin sections, mounted 
and photographed. The dark space 
shown in the accompanying illustration 
represents the gear teeth. 

Plaster casts are made by cleaning 
off the gear tooth, oiling it lightly, and 
then pouring on wet plaster of paris. 
After about one hour it sets sufficiently 
to be removed, and if taken off care- 
fully gives an exact reproduction of 
the gear tooth. 

E. S. SAWTELLE. 
Assistant General Manager, 


Tool Steel Gear & Pinion Company, 
Cincinnati, Ohio. 
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AROUND 


‘THE WorKS 


TuHIs SECTION is especially devoted 
to short articles describing ideas and 
practical methods devised to meet 
particular operating conditions. The 
items may refer to mechanical de- 
tails of installation, inspection, test- 
ing, wiring, repair, maintenance, 
replacement, and emergency or 
unusual installations of equipment 
tributary to production. Special 
attention is given to shop or bench 
tools and short cuts or improved 
methods of handling work brought 
into the repair shop. Contributions 
from our readers are always 
welcome. 


* * * X* 


Unusual Case of Trouble 
with Mine Hoist Motor 


OME time ago the rotor of a large, 

2,300-volt, wound-rotor mine hoist 
motor began to give trouble. The clips 
were burnt off, the jumpers developed 
defects, and finally one of the leads 
burned in two. The trouble continued 
for several weeks, and at various in- 
tervals weak places in the rotor would 
give way. Repairs were always made 
when a shift was on, and there was 
little opportunity to make a close ex- 
amination of the complete machine. 

Finally it was decided to take all the 
clips and jumpers off, clean the ends 
of the coils and clips, and resolder the 
whole rotor. This was done on an off 
day at the mine. However, there was 
no way to make a thorough test, so 
the motor was merely run without load 
and pronounced O.K. 

When the hoist was put back in 
service it ran satisfactorily for a few 
days, and then the old trouble ap- 
peared. The electrician repaired the 
rotor and tested the stator with a mag- 
neto. As the machine had given so 
much trouble it was possible that there 
were other defects besides those in the 
rotor. All tests with available instru- 
ments showed everything to be in good 
shape, but on the chance that the mag- 
neto might be ringing through a par- 
tial open circuit, the electrician pulled 
on all the leads and jumpers. When 
just about to conclude that everything 
was in good condition, he pulled on 
the star connection and found that it 
would move at one end near the coils, 


‘although it was strongly tied with 


cords. The cords were quickly cut and 
the end of the star jumper came away, 
showing an arcing contact between it 
and the coil lead. This arcing contact 
was sufficient to get the motor started, 
as the hoist seldom carried its full 
load. On the occasion of full load or 
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overload the rotor would give way. If 
the hoist had been operated continu- 
ally the stator would probably have 
heated up. As it was, the coil and star 
jumper were soon soldered together, 
and did not give further trouble. 

The lead must have been burned in 
two by insufficient contact, or burned 
off by lightning. Usually in case of 
lightning a line lead or the lead of the 
last coil in the first group to the line 
is burned off. The reason for this is 
that the inductive effect of the coil 
acts as a choke coil to the lightning 
and it jumps to the rotor and ground, 
burning the lead off. 

When this happens, if the coil in- 
sulation is weak, the high voltage will 
puncture the coil in the stator, and 
after the insulation is punctured the 
motor current will follow and burn the 
coils and-stator laminations. 

Grapy H. EMERSON. 
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Details of Simple Mica 
Undercutting Tool 


NDERCUTTING tools for slot- 
ting commutators are made in a 
wide variety of sizes and shapes, but 
I have found the design shown in the 
illustration to.be easily made and the 
most convenient to use of any that I 


Birmingham, Ala. 
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THIS MICA undercutter is made from two 
pieces of strap iron, with two pieces of 
fiber serving as the handle. The cutter 
is a piece of hacksaw blade. 


* * *K * 


have seen. It is particularly handy 
for odd-job work, as it can easily be 
carried in the tool kit or pocket. 

As can be seen, it is made from two 
pieces of 1%%x1-in. strap iron, 8 in. long. 
These could be cut and bent to the 
shape shown. The handle is made 
from two pieces of %-in. fiber 4 in. 
long and 1 in. wide, held together by 
two 10-24 brass machine screws pass- 
ing through two holes drilled in the 
strap iron pieces. 

The cutter is simply a short piece of 
broken hacksaw blade, which is placed 
between the strap-iron pieces and held 
tightly in place by two machine screws, 
as shown. 


Winchester, Ind. W. F. Burket. 














Preventing Breakage of 
Lamps from Vibration 


THER readers of InpustrraL En- 

GINEERING may be able to profit 

by an interesting experience which we 
have had during the past year. 

For a long time it had been neces- 
sary for us to replace at least one lamp 
every week or ten days in a group of 
five units mounted 40 ft. above the 
floor in a high bay. These were 750- 
watt lamps mounted in rigid fixtures. 
In order to reach these lamps it was 
necessary to crawl to the top of a 
crane, and then walk out on a narrow 
beam 10 in. wide, without rails. This 
situation, of course, created an ex- 
treme injury hazard. 

In order to make this job 100 per 
cent safe, the installation of discon- 
necting hangers was recommended at a 
cost of about $90. When these hangers 
were installed they were equipped with 
shock absorbers. Safety for the elec- 
trician was our first consideration, but 
imagine our surprise when we found 
that from June 10, 1927, to January 5, 
1928, not a single lamp was replaced. 
The first lamp to be replaced had lasted 
nearly seven months. 


Study of the situation showed us 
that the lamp filaments were being 
broken by the vibration of a 1,000-kw., 
3,600-r.p.m. turbine located in the same 
building. 

We estimate that these hangers will 
pay for themselves every eight months, 
on the basis of the savings in lamp re- 
newals and an appreciable saving re- 
duction in the electrician’s time. 

Alton, Ill. L. E. BENEZE. 


——_—_@——__— 


Making Ferrules for 
Tools Out of Old Fuses 


HE brass ends from old electric 
fuses can be used to good advan- 
tage as ferrules for the ends of chisels, 
screwdrivers, and other tools, to pre- 
vent splitting or breaking of the handle. 
It is also a good idea to use a large 
one on the upper end of the handle, so 
as to protect the hands of the man 
using the tool, especially if a mallet 
or hammer is used to drive on this end. 
As fuses come in many different 
sizes and diameters, ferrules can be 
found for practically all sizes of chisels 
or other tools needing this protection. 
Denver, Colo. R. M. THOMAS. 





<> 
Automatic Heat for an Automatic Station 


| Spreng of the pumps in the 
automatic pumping station of a 
New Jersey town is prevented by the 
use of electric heat. The need of close 
control and the necessity for unat- 
tended operation eliminated the possi- 
bility of using fuel. 

The pumping station, which is a 
brick building about 22x29 ft. in size, 
is located at some distance from the 
town and is exposed to the elements on 
all sides. In order to prevent the 
pumps from freezing in cold weather, 
a total of 30 kw. of electric heating 
units was installed; oven heaters were 
used. Six of these units are now in 
operation, star-connected two in series, 
on a three-phase, 440-volt circuit. 

The heaters, protected by a screen, 
are arranged along the north and east 
walls near which the pumps and other 
with industrial ovens. 


equipment are located. The heaters 
are controlled with a standard auto- 
matic panel and temperature control 
instrument of the type ordinarily used 

In order to secure the benefit of the 
minimum rate for power, it is neces- 
sary to cut out the heaters for several 
hours in the early part of the evening. 
With this in mind, the present installa- 
tion was designed to maintain a tem- 
perature of 50 deg. during the day, as 
it was estimated that during the period 
the heaters are cut out the tempera- 
ture ‘in the station would fall about 10 
deg. The minimum outside tempera- 
ture was estimated at 10 deg. below 
zero. 

It has been found that the cost of 
heating this building in the coldest 
weather so far experienced averages 
about $20 per month, with current at 
114 cents per kilowatt-hour. 





VIEW of the interior of the station, showing pumping equipment, and 
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electric heating units mounted on the wall. 





Reducing Maintenance Cost on 
Portable Instruments 


HE details of construction of 

portable electrical instruments rep- 
resent a compromise between sturdi- 
ness and electrical performance. There 
is a fairly definite limit in any prac- 
ticable instrument to the amount of 
abuse through rough handling it may 
stand without impairing its reliability 
as a measuring device on electrical 
circuits. 

In a certain electrical manufacturing 
plant the test department used about 
twenty portable instruments compris- 
ing voltmeters, ammeters and watt- 





THE METERS carry their own warning 
that they must be handled carefully. 


* * * 


meters. Some two or three of these 
meters were formerly always out of 
order, due, in the great majority of 
cases, to damage to the jewels, springs, 
or moving elements resulting from jar- 
ring through careless handling. Elec- 
trical overloads were the least cause 
of damage affecting their perform- 
ance. Many of the men who were 
obliged to handle instruments at this 
plant were not specially trained in test 
work, but were often assigned to set- 
ting up test apparatus. It was noticed 
that even those who made the tests, 
and had been trained to respect deli- 
cate instruments, were at times 
thoughtless in handling the meters. 
Although all were cautioned many 
times, the meter repair expense re- 
mained as large as ever. 

Eventually the simple scheme of 
marking the words “Handle With 
Care” and “Do Not Jar” with white 
marking paint on the face of each in- 
strument was adopted, with the thought 
that carelessness in handling instru- 
ments might be reduced. The moment 
a man picks up the instrument the cau- 
tion to use care is brought to his at- 
tention. 

It has been found that instruments 
so labeled are handled more carefully. 
The plan has been in operation about 
six months and through its use the 
maintenance expense on portable in- 
struments has been strikingly reduced. 


ELBert E. GREENBERG. 
Cincinnati, Ohio. 
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New EOuUIPMENT 


For Plant Operation and Maintenance 





Industrial plant executives concerned with the selection and 
operation of mechanical and electrical equipment will be in- 
terested in these new devices which are designed to improve 
plant operation or reduce operating and maintenance costs. 


Blackhawk Wrench Sets 


EVERAL “Chief” sets of socket 

wrenches have been announced by 
the Blackhawk Manufacturing Com- 
pany, Milwaukee, Wis. These sets are 
in addition to the regular line and do 
not replace present sets or tools in the 
regular black enamel finish. 

The sets include double hexagon 
sockets, and sockets that are quickly 
detachable or securely locked on the 
handle, yet instantly removable when 
necessary. The tools are made of 
chrome vanadium steel with a chro- 
mium plating. They are inclosed in a 
special metal case of heavy-gage steel 
with a black and red mottled finish. 
The inside of the case has a bronze 
metal finish. ° 

Set No. 30 CD, shown in the illus- 
tration, contains 30 handles, attach- 





Blackhawk No. 30 CD Wrench Set 


ments, and sockets. Set No. 16 CD 
contains 16 tools. The third set, No. 
Z6 KD, is a combination of the tools 
from No. 16 CD and ten of the Black- 
hawk-Armstrong open end wrenches. 
These are six engineers’ wrenches and 
four tappet wrenches. 


————— 
G. E. Compensator 


Ps Gp hae starting compensator, 
the CR-1034-K-33, with a high in- 
terrupting capacity, has been an- 
nounced by the General Electric Com- 
pany, Schenectady, N. Y. It is espe- 
cially applicable to the control of 
high-speed, squirrel-cage motors in- 


cluding all two- and most four-pole 
motors, particularly those driving loads 
of relatively high inertia and therefore 
taking high inrush currents and requir- 
ing considerable time to get up to 
speed. 
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G. E. CR-1034-K-33 Compensator 


Among the features claimed for the 
compensator by the manufacturer are 
the following: A switch design pro- 
viding wide break and high interrupt- 
ing capacity; time-delay under-voltage 
release, preventing shut-down on brief 
power disturbances and assuring that, 
in case of short circuit, the line pro- 
tective devices will open first; contact 
tips of standard contactor construction 
and action, reducing maintenance cost 
to a minimum; cabinet construction for 
ease of wall mounting, with ample room 
for ready connections and access to all 
parts. 

——<———_— 


Westinghouse Inclosed Motor 


FAN-COOLED, _ totally-inclosed, 
squirrel-cage, induction motor has 
recently been introduced by the West- 
inghouse Electric and Manufacturing 
Company, East Pittsburgh, Pa. This 





Westinghouse Fan-Cooled, Totally- 
Inclosed Motor 
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motor is designed for use in locations 
where the service conditions are too 
severe to permit the use of a standard 
open motor. 

The construction is similar to that’ 


of the standard open motor. The sta- 
tors differ only in that the ends of the 
windings are inclosed in sheet-metal 
protective hangings. The rotors are 
identical except for the addition of a 
machined-steel collar mounted on either 
end of the shaft, which serve as sup- 
ports for the external cooling fans. 
The external cooling fans draw outside 
air into the brackets at either end and, 
after directing it over the entire out- 
side surface of the protective housing, 
discharge it through the middle section. 
This construction permits the use of 
short, direct air passages which allow 
ready access for large volumes of cool- 
ing air. The clean air sealed in the 
interior of the motor is kept in circu- 
lation by blowers on the ends of the 
rotor, and transfers the heat generated 
in the windings to the protective hous- 
ing where it is dissipated by the out- 
side air. Standard ball bearings are 
regular equipment. 
—@———— 


Ross Emery-Wheel 
Truing Tool 
REATLY increased bearing life, 
higher operating accuracy and 
other advantages are claimed for a new 


dresser for cylindrical grinding ma- 
chines recently introduced by the Ross 





Ross Emery-Whees Truing Tool for 
Cylindrical Grinding Machines 
Manufacturing Company, Cleveland, 
Ohio. 

The hub design of this tool is a de- 
parture from previous ball-bearing 
types in that it permits the inner, in- 
stead of the outer races to revolve. 
The bearings are of the closed type, 
avoiding the necessity for adjustment 
by the operator. One bearing is fixed 
while the other floats, with the object 
of eliminating internal strains. The 
distance between bearing centers is in- 
creased to reduce the leverage of thrust 
loads of the grinding wheel against that 
of the dresser, preventing “rocking” 
of the dresser wheel while in oper- 
ation. The hub axle is made in one 
piece to gain freedom from vibration 
and distortion under load. 

Four washers, two of felt and two 
of. treated cork, are employed to seal 
the bearings against grit and water. A 
feature emphasized by the manufactur- 

















er is that dresser wheels may be re- 
placed without disturbing the bearing 
assembly of the tool, since the wheel 
mounting and bearing assembly are in- 
tegral. This is done by removing four 
hollow-head nuts that secure the two 
bearing caps. 

— 


Electric Controller Time- 
Current Control 


IME-CURRENT control, not time 

limit nor current limit has been de- 
veloped with the use of an acceleration 
relay by the Electric Controller and 
Manufacturing Company, 2700 E. 79th 
St., Cleveland, Ohio. 

This system of control is especially 
suitable for steel mill application such 
as for screwdowns, mill tables and 
other drives. The relay has only one 





The Electric Controller Time-Current 
Control Unit Equipped with Accel- 
eration Relays 


moving part, an aluminum sleeve car- 
rying the contact bar. Contactor sizes 
No. 1 and No. 2 have case-hardened 
steel bushings in the main arm, and 
due to the design all wear is thrown on 
the bronze pin, which is easily re- 
newed. Ball bearings are used on the 
larger sizes of contactors. 


— 


G. E. Master and Limit 
Switches 


A= of cam-operated, double- 
break master and limit switches 
has been announced by the General 
Electric Company, Schenectady, N. Y. 
The limit switches bear the designation 
LS-429 and are expected to be of spe- 
cial value in the steel industry and on 
such applications as skip hoists, car 
dumpers and other machines requiring 
geared-type switches. 

These master switches bear the des- 
ignations C-3614 and C-3616, and are 
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General Electric Limit Switch 


in general for the same type of service 
as the limit switches. The limit switch- 
es can be adjusted by shifting. tripping 
and closing dogs on the cams. The 
contact mechanism is of the snap-ac- 
tion type and is latched in both the 
open and closed positions. This gives 
a positive action to the switch and also 
allows adjustment of the operating 
dogs to operate the contact mechanism 
through the entire 360 deg. of rotation. 

The master switches are available in 
three forms. The one-point switch 
bears the designation 3614-AA; the 
three-point switch is designated C-3614- 
BA; and the four-point device is known 
as the C-3616-AA. 


——_<—————— 


Lincoln Safety Push Button 


ee push button re- 
cently developed by the Lincoln 
Research Laboratories is now being 
marketed by the Lincoln Electric Com- 
pany, Cleveland, Ohio. The design of 
this unit, as can be seen in the illustra- 
tion, is a departure from the usual 
construction in that the ball-top “start” 
button is contained inside a large 
“stop” button which projects over the 
“start” button. 

The large projecting “stop” button 
thus protects the “start” button from 
accidental contact. This button can be 
operated only by the tip of a thumb or 
finger inserted inside the “stop” but- 
ton. The “stop” button can be operated 
by a finger or palm of the hand. The 
colors of the push buttons are in ac- 





Lincoln Safety Push Button 


c :dance with the accepted standard 
signal colors for controlling railroad, 
vehicular and pedestrian traffic. The 
“start” button is of vivid green molded 
Bakelite with the word “Start” in white 
letters across the ball-top face of the 
button. The surrounding “stop” but- 
ton is of brilliant red molded Bakelite. 

The inner mechanism is inclosed in 
an arc welded steel box 214x34x2%4 
in. in size. All insulating parts are of 
molded Bakelite. Four screws hold the 
molded black Bakelite face plate to the 
container. By removing these screws 
the entire operating mechanism may be 
removed from the case for wiring. In 
the top of the steel case an opening 
% in. in diameter permits the entrance 
of conduit-inclosed wire to the button. 


——.»———— 


Trumbull Tumbler Switch 
F :  seeom- single-pole switch for 


controlling fractional horsepower, 
single-phase motors has been an- 
nounced by the Trumbull Electric 


@THERMOSTaTIC 
TUMBLER ® : 
MOTOR SWITCH 
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Trumbull Single-Pole Tumbler Switch 


Manufacturing Company, Plainville, 
Connecticut. 

This device is made in three models: 
The surface type, with box dimensions 
211/16 in. wide x 41/16 in. high x 3 
in. deep, with operation the same as 
for the No Fuse switch; the flush type, 
includes a cadmium plate 3%4 in. wide 
x 434 in. high, which fits any standard 
wall box except the shallow type; and 
the switch only which may be mounted 
in any standard wall box except the 
shallow type and with which may be 
used any standard tumbler switch plate. 

The handle of the switch trips to the 
“off” position on an overload. To re- 
set, it is simply necessary to throw the 
handle to the “on” position after the 
thermostatic metal has cooled. The 
operating characteristics are similar to 
those of the thermal overload relays 
or thermal plugs. There is no fusible 
element which requires replacement. 
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Union Carbide Combustible 
Gas Indicator 


PORTABLE instrument that de- 
tects immediately the presence of 
a wide range of combustible gases or 
vapors, and indicates whether or not 
the atmosphere containing these gases 
is safe to breathe and safe for flames 
or fire, is being placed on the market 
by the Union Carbide Sales Company, 
30 E. 42nd St., New York, N. Y. This 
device was first developed as a methane 
indicating detector for the detection of 
methane or firedamp, in coal mines. 
The effect of the combustion of 
flammable gas and air mixtures of the 
surface of a heated filament is utilized 
in this gas indicator. This combustion 
increases the temperature and conse- 
quently the electrical resistance of the 
filament. This change in resistance 
causes the needle of a meter to move 
over a scale, from which the desired 
information is obtained. 





Union Carbide Combustible Gas Indicator 
at Work on an Oil Tanker 


It is particularly adapted for those 
concerned with gas testing in and about 
oil tanks, tankers, oil and gasoline stor- 
age tanks, tank cars, oil refineries and 
the like. The entire outfit is safe to 
operate in all gas-air mixtures except 
those containing acetylene or hydrogen. 
The apparatus is entirely self-con- 
tained, and not dependent on any non- 
portable source of power, and since 
the platinum filament does not operate 
catalytically it is not subject to the del- 
eterious effects of sulphur compounds. 
This combustible gas indicator will be 
distributed by the Safety Appliance 
Department of the Union Carbide Sales 
Company. 

a 


DeWalt Jr. Electric 
Woodworker 


HE addition of the Junior Model 

to their line of all-purpose electric 
woodworkers has been announced by 
the DeWalt Products Corporation, 
Leola, Pa. The DeWalt Junior incor- 
porates the features of the “Wonder 
Worker,” in that it was designed for 
changing from cross-cutting to ripping 
without stopping the motor. It is also 
provided with a ripping gage and 
dials for adjustment to any position. 
The 110-volt universal motor operates 
on either a.c. or d.c. when connected 
to the lighting circuit. 
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DeWalt Junior Electric Woodworker 


This individual machine will handle 
29 cutting operations, including dadoe- 
ing, routing, mitering, shaping, groov- 
ing, etc. The attachment of the neces- 
sary cutting tool, which is a simple 
operation, adapts the machine to an- 
other cutting job. A 12-in. combina- 
tion cross-cut and rip saw which, it is 
claimed, will rip 2-in. stock at the rate 
of 20 lin. ft. per min., is standard 


equipment. 
Fitted on a wood table 29x59 in., the 
machine complete, weighs 235 Ib. 


Standard equipment also includes an 
adjustable guard that fits down to the 
work and gives positive protection to 
the operator. 

—————— 


Matthews Porcelain 
““Fuswitches” 


LINE of “Fuswitches” with hous- 

ings of wet-process porcelain has 
been developed by the W. N. Matthews 
Corporation, St. Louis, Mo. This line 
consists of two switches of different 
Capacities. 


Catalog No. 700 has a rating of 60° 


amp. at 2,500/4,400 Y volts, a rupturing 
capacity of 3,000 amp., a dry flashover 
of 43,500 volts, and a wet flashover 
of 20,000 volts. 

Catalog No. 800 has a rating of 60 





Matthews Catalog No. 800, Porcelain 
Housed Fuswitch 


amp. at 7,500 volts, a rupturing capac- 
ity of 4,000 amp., a dry flashover of 
48,000 volts, and a wet flashover of 
27,500 volts. ; 
These switches, according to the 
manufacturer, have the same features 
as the Tidewater Cypress housed 
Fuswitches, namely; no live parts on 
the door of the switch; an adjustable 
hanger; double-tube cartridge; flat- 
surface, pressure-type contacts; and in- 
spection without interruption of 


service. 
————— 


Hubbell Wiring Devices 


NNOUNCEMENT has been made 
by Harvey Hubbell, Inc., Bridge- 
port, Conn., of the development of a 
line of wiring devices that meet the 
requirements of the Electrical Code 
Rules. 

The line of three- and four-wire de- 
vices include; three- and four-wire re- 
ceptacles and caps, various types of 
motor plugs, cords, connectors, a two- 





Hubbell Three-Wire, Surface-Type 

Motor Plugs at Left, Four-Wire 

Flush Receptacle (Upper Right), 

Four-Wire, Cord-Grip Connector at 
Lower Right 


to three-wire composition plug adapter 
which has two tandem blades for in- 
sertion in any standard convenience 
outlet while the other end is equipped 
with three slots to take standard three- 
wire caps. Grounding of the third 
blade of the adapter is accomplished by 
the use of a binding post at the side. 


——_ @—_—_—_. 


Oxweld Welding Gloves 


XWELD Acetylene Company, 30 

E. 42nd St., New York City, has 
added to its line of accessories for oxy- 
acetylene welding and cutting, gauntlet 
gloves of a soft and pliable suede 
leather, specially treated to prevent 
heat from affecting it, to supersede the 
Oxweld horsehide: gloves formerly 
supplied. 

A leather strip on the thumb seam 
and a semi-circular reinforcement on 
the inside seam adjoining the palm 
reinforce the glove. The left glove 
has a leather reinforcement, covering 
the entire back between the fingers 
and gauntlet for protecting the back 
of the left hand during cutting opera- 
tions. A close fitting gauntlet ade- 
quately protects the arms. The rein- 
forcements make them very durable. 
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Cramolin Contact Surface 
Cleaner 


MSS of a compound 
known as Cramolin has been dn- 
nounced by Cramolin, Inc., 25 West 
43rd St. New York, N. Y This ma- 
terial, which was developed and has 
been used for some time in Germany, 
is a liquid that is intended to be applied 
to all rubbing surfaces that conduct 
current; the purpose is to keep these 
surfaces clean and reduce the contact 
resistance. The recommended applica- 
tions include commutators, sliprings, 
contacts of starting and control appa- 
ratus, knife switches, and soon. 

According to the announcement, 
Cramolin is not a lubricating grease 
or paste, but is a product made of con- 
stituents that loosen and remove all 
foreign material tending to increase the 
resistance between commutators or slip- 
rings and brushes, and other current- 
carrying surfaces. 

——__———— 


Shaw-Perkins Air Heaters 


N oval-tube air heater for preheat- 
£.% ing combustion air, industrial heat- 
ing, drying, etc., has been introduced by 
the Shaw-Perkins Manufacturing Com- 
pany, Oliver Building, Pittsburgh, Pa. 
One of the most important features of 
the design is the use of stream line 
oval tubes. The boiler stack gases, 
passing over the staggered tubes, scrub 
the entire surface of the stream line 
ovals. The air passing through the 
tubes is confined by the oval to an ex- 
tended area of hot metal. 





Shaw-Perkins oval tube air heater 


This design also allows the steam 
from soot blower jets to expand freely 
in all directions and to carry forward 
an increasing quantity of soot without 
any tendency to plug. 

The heating elements are available 
in four header sizes of ten lengths each 
permitting a great number of assembly 
arrangements and capacities. These 
elements may be installed or removed 
through either of the two sides of the 
heater which do not connect with air 
or gas passages; the operation can be 
done without disturbing these passages. 

The headers of the heating elements 
are wedged to their guide rails by 
bolted clamps, making an air tight 
metal-to-metal joint. The assembled 
headers float in the main frame to 
allow for tube expansion. 


—.g@——_— 
Gears and Forgings Herringbone Gear Reduction Drive 


Ae. ae gear reduction 
drive of unusual size has been 
made by Gears and Forgings, Inc., 
Cleveland, Ohio. This unit was de- 
signed to transmit power from a 1,500- 
hp. a.c. motor operating at 360 r.p.m. 
to two stands of 28-in. bar mills. The 
unit has a peak load capacity of 4,000 
hp. It is interesting to note in this 
connection, that two 8-ft. flywheels, 
each weighing 16,000 lb., are mounted 


on the pinion shaft to take care of the 
peak loads resulting from the mills. 
Timken tapered roller bearings are 
used on both the pinion and gear 
shafts. 

Two other similar units are now un- 
der construction, a 1,000-hp. herring- 
bone reduction unit for a seamless tube 
piercing mill, and a herringbone gear 
tandem sheet mill drive. These also 
will be equipped with roller bearings. 
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Gears and Forgings, Inc., 1,500-hp. Herringbone Gear Reduction Drive 





Merritt Oapalite 


NNOUNCEMENT has been made 

by the Merritt Products Company, 

1664 Wright St., Chicago, IIl., of the 

development of “Oapalite,” a protective 

covering of a water-proofing, weather- 

proofing and rust-proofing nature for 
any surface. 

It is free from acids, coal-tars or 
bi-sulphide products and may be applied 
with a brush or a spray gun, drying in 
from 6 to 24 hr. and forming an im- 
penetrable film which will not crack, 
check, peel or blister. It will not run 
nor soften under 400 deg. of heat. 

Among the countless applications, it 
is suggested for use in preserving sur- 
faces of bridges, boilers, concrete walls, 
machinery of all kinds, elevators, 
fencing and posts, insulation, pumps 
and pipe lines, roofs, refrigerating 
equipment, stacks, screens, sash and 
window frames and walls of all kinds. 

It is available in three colors, black, 
mahogany, red and olive green in con- 
tainers ranging in size from a 1-gal. 
can to 55-gal. steel drums. The Oapa- 
lite black is a perfect electrical in- 
sulator, it is stated, having a dielectric 
strength of 155,000 volts. 

a 


Wagner Rubber Mounted 
Motor 


HE development of a rubber- 
mounted motor designed especially 
for electric refrigeration applications 
has been announced by the Wagner 
Electric Corporation, St. Louis, Mo. 





Wagner Rubber-Mounted Motor 


The motor is of the brush-lifting type, 
the brushes being lifted off the com- 
mutator as soon as the rotor attains 
operating speed. 

The motor proper is completely insu- 
lated from the supporting cradle- 
shaped base by means of rubber bush- 
ings. Entire rigidity and shaft align- 
ment is claimed notwithstanding the 
use of rubber to absorb the vibration 
produced in the motor, and this type 
of mounting has been effected without 
a change in overall length and width 
dimensions. 

In addition to equipping the gov- 
ernor weights with rubber bumpers, as 
was done previously, the rocker arm 
has been redesigned to eliminate brush 
noises during starting and stopping. 
The announcement also states that the 
power factor and efficiency are better 
than the N. E. M. A. requirements, due 
to better distribution of material. 
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Hisey-Wolf Exhauster 


BALL-BEARING, motor-driven 

type of exhauster equipment has 
been developed by the Hisey-Wolf Ma- 
chine Company, Cincinnati, Ohio, for 
Hisey grinders of 10-, 12-, and 14-in. 
wheel capacity. 









Hisey-Wolf Exhauster Equipment 


This same exhauster equipment can 
also be supplied for Hisey buffing and 
polishing machines of 8-, 10-, 12-, and 
14-in. wheel capacity. One and the 
same motor starter simultaneously con- 
trols both motors. 

——_—————— 


Electric Service Insulation 
Remover 
pA genes ieaigiies of the Type KT 
Peerless wire insulation remover 
has been announced by the Electric 
Service Supplies Company, 17th and 
Cambria Streets, Philadelphia, Pa. 








Electric Service Type KT Peerless 
Wire Insulation Remover 
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This device was designed to reduce 
shop cost in removing insulation or 
skinning the covering of armature 
coils. 

This is accomplished by bringing the 
leads in contact with a revolving brush 
that removes the insulation without 
damage to the copper wire. Pressure 
is applied to force the wire in contact 
with the brush. This pressure is con- 
trolled by means of the foot-operated 
treadle. The machine is self-contained 
and arranged for floor mounting upon 
a cast-iron pedestal. 

The principal overall dimensions are 
44¥4 in. high and 19 in. wide. Driving 
motors are furnished for either a.c. or 
d.c. service. 


——g——— 


Oxweld No. 21 Bronze 
Welding Rod 


AY IMPROVED bronze welding rod, 
designated Oxweld No. 21, has been 
placed on the market by Oxweld Acety- 
lene Company, 30 E. 42nd St., New 
York City, N. Y. This rod is recom- 
mended for all bronze-welding appli- 
cations, including the fusion welding 
of brass and bronze, bronze-welding of 
malleable and gray-iron castings, join- 
ing dissimilar metals and building up 
bearings and other wearing surfaces. 
Due to its composition it has a uni- 
formly low-melting point and easily 
controlled flow. It produces a weld 
metal as hard and wear-resistant as 
that formerly made with manganese- 


bronze rod. 
————_»>———_ 


Nugent Automatic Oil Filter 


NNOUNCEMENT has been made 
by the Wm. W. Nugent & Co., 
410-12 N. Hermitage Ave., Chicago, 
Ill., of the development of an oil filter 
with an automatic water separator that 
will automatically notify the engineer 
by a bell or light, or both, when it 
needs cleaning. 

The operation of this filter may be 
better understood by referring to the 
illustration. The oil and water enter 
the filter at A from the oiling system 
or under the lid by pail, or both, by 
the same time, and after passing over 
the steam coil or electric heater G, 
flows through the distributing holes M 
into the air extractor and filtering 
wool, and so on into the water sepa- 
rating chamber, and from there over 
the skimming weir N, which extends 
the whole length of the filters, skim- 
ming off the best part of the oil, then 
continuing through the pivotal drip 
valves O into the filtering bags I. B is 
the clean oil outlet to the oiling sys- 
tem. There is one at each end of the 
filter for convenience in piping. 

The water settles from the sludge 
line CA by gravity and out through Y 
and EA to the sewer. The sludge and 
sediment settles to the V-shape bot- 
tom, a small amount of which should 
be drawn off through valve F occasion- 
ally. 

The excess dirty oil and water over- 


























Nugent Oil Filter with Automatic 
Water Separator 


flows through C and CA, out through 
the general outlet R to the sump tank. 
No dirty oil can overflow into the clean 
oil or over the sides of the filter on 
the floor. The filtering bags in over- 
flowing at D into trough J, ring an 
alarm K over the partition. 
——<————— 


Curtis Pneumatic 
Compressors 


Pe alg of air compressors, known as 
the “75th anniversary line” of 
Timken bearing compressors, has been 
placed on the market by the Curtis 
Pneumatic Machinery Company, St. 
Louis, Mo. There are three general 
classes of compressors making up the 
complete line, namely; the single cyl- 
inder, single stage; the two cylinder, 
single stage, known as the duplex; and 
the two stage. 

These compressors are suitable for 
use in industrial plants where a sup- 





Curtis Pneumatic Two-Stage Air 
Compressor 
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ply of compressed air for intermittent 
service is required, such as for air 
hoists, industrial spray painting, pneu- 
matic water systems, door openers, 
grain dumps, and similar uses. The 
complete line includes eleven models 
of various types and sizes, ranging 
from % to 5 hp., and from 150 to 200 
lb. pressure. 

The single stage, either single cylin- 
der or duplex, is most suitable in cases 
where service is intermittent, and pres- 
sures do not exceed 150 Ib. It may be 
furnished either air or water cooled. 
The two stage type is designed for 
service where pressures range from 175 
to 200 Ib., where service is either inter- 
mittent or continuous, or where con- 
tinuous service at 150 Ib. is necessary. 

The main bearings are Timken ta- 
pered roller bearings, so mounted as to 
preserve the rigidity of the shaft and 
to take care of any thrust loads that 
may arise during operation. 
—_——_@——__—— 


Hydroil Purifier 


ve pir tencelggesivics ols of the fully-in- 
closed, non-aerating, fu11y-auto- 
matic Model F-50 Purifier, recently an- 
nounced by the Hydroil Corporation, 
Lebanon, Ind., are as follows: Capac- 
ity in gallons per hour, 500. Motor; 










Hydroil Model F-50 Automatic Oil 
Purifier 


any standard voltage or frequency, 5 
hp. Heaters; to suit conditions, 3-8 
kw. Filter papers; 64 sections, 7x7-in. 
paper. Pumps; (two) 600 g.p.h.; suction 
lift, 15 ft.; pressure, 50 Ib. per sq. in. 
Dimensions; length, 90 in.; width, 45 
in.; height, 67 in. Net weight, 1,450 
pounds. 

_This model is equipped with immer- 
sion-type heaters which can be man- 
ually operated by standard, quick-break 
switches, or if desired, the units can 
be controlled by means of double-pole 
contactors working on a standard push- 
button control. The operation of the 
contactors is either manually controlled 
by means of a push-button, or auto- 
matically controlled by means of a ther- 
mostat making and breaking contacts, 
to cut in or cut out one or more of 
the heaters as may be necessary to 
maintain the correct temperature. The 
thermostat is so arranged that should 
the flow of oil be interrupted, or for 
any reason should the oil or the heat- 
ers be overheated, it will automatically 
cut out all of the heaters. This ther- 
mostat is adjustable and can be set for 
any range from 100 to 140 deg. F. 
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Stephens-Adamson Winch 


HE Stephens-Adamson Manufac- 

turing Company, Aurora, IIl., an- 
nounce the addition of a floor-type, 
hand-operated winch to their line of 
motor and hand winches. 





Stephenson-Adumson Floor-T ype, 
Hand-Operated Winch 


This winch, which is mounted on a 
cast-iron stand, has a cast-iron worm 
gear that is self-locking to assure the 
safety of the load at all times. 

Sustaining a rope pull of 750 lb., the 
cast-iron drum, which is 6 in. in diam- 
eter, has a capacity of 100 ft. of %4-in. 
cable and 60 ft. of 3-in. cable. The 
winch is 54 in. high and 18 in. wide. 
Alemite high-pressure fittings are used 
to lubricate it. 


eee 


Ideal Power Mica Undercutter 


MONG the special features incor- 
porated in the Power Mica Under- 
cutter, a device recently developed for 
both shop and field use by the Ideal 
Commutator Dresser Company, Park 
Ave., Sycamore, Ill., are the following: 
(1) Tension screw holding adustable 
depth gage. (2) Micrometer adjust- 
ing screw for raising and lowering 
depth gage. (3) Micrometer adjusting 
screw for setting roller guide the 
proper distance from the cutter. (4) 
Tension screw for holding the roller 
guide. (5) Tension screw for permit- 
ting entire roller guide assembly to be 





Ideal Commutator Power Mica 
Undercutter 








rotated to permit easy replacement of 
the cutters. (6) Micrometer adjust- 
ing screw for raising or lowering roller 
guide to conform to size or diameter 
of cutter used. (7) Roller guide. This 
roller rotates when moving the under- 
cutter. (8) Cutter or saw held in place 
by lock nut. (9) Depth gage. (10) 
Extra swivel handle for convenience in 
holding. It can be set at any position. 
(11) Lock nut for locking handle in 
position desired. (12) Flexible shaft, 
direct-connected to motor. 

The complete unit which is driven by 
a Y-hp. a.c. or d.c. motor, consists of 
undercutter head and two wrenches, 
four V-type milling cutters or eight, 
high-speed steel saws, assorted or of 
thickness specified by user, and the 
driving shaft and sheaf. 


—— 


Webster Cog Belt 


_ Webster Manufacturing Com- 
pany, 1856 N. Kostner Ave., Chi- 
cago, IIl., announce the development of 
a cog belt for the transmission of 
power. 

This belt derives its name from the 
series of tooth-shaped corrugations on 
its inner surface. The cog surface is 
not for the transmission of power, but 
provides flexibility and prevents buck- 
ling when the belt is flexed around the 





Webster Cog Belt Drive 


pulley, thereby causing it to hug rather 
than resist the pulley arc, and at the 
same time prevent even surfaces to the 
sides of the groove. Especially impor- 
tant is the tough fiber and rubber com- 
position used in the cogs, in which the 
fibers are made to run crosswise, creat- 
ing cross-sectional rigidity and pre- 
venting distortion. 

The outer portion, being under ten- 
sion, consists of a series of convolute 
layers of a bias-cut elastic fabric. Al- 
though the belt is die-cut, not molded, 
the ends of the threads in these layers 
are exposed to the sides of the pulley 
groove to form a part of the driving 
surface, and because they are bias cut, 
it is impossible for them to ravel. 

Some of the advantages claimed for 
this device are minimum space re- 
quired, smooth starting and running, no 
vibration transmitted between driving 
and driven machines, pre-stretched 
construction eliminates the necessity of 
frequent take-ups, no lubrication nor 
dressing required, and it is easy on 
the bearings because greater gripping 
power permits less tension. 
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| "TRADE LITERATURE 
You Should Know About 





Copies of literature which is described on this page can be 
obtained by writing to the manufacturer whose name and address 
are mentioned. It is always advisable to state the name and 
number of bulletin or catalog desired, as given in these columns. 


(54) Speed Reducers—A new book- 
let entitled the “Modern Need for In- 
finite Speed Adjustability” contains a 
picture story taken from the plants of 
fifteen nationally known manufactur- 
ers of diversified products and de- 
scribes the method by which these 
manufacturers have solved problems in 
speed regulation—Reeves Pulley Com- 
pany, Columbus, Ind. 


(55) Belt Dressing—Three surveys 
made by the A. C. Neilsen Company 
show the results obtained from the use 
of Cling-Surface belt dressing in a 
metal-working plant, a cotton mill and 
a duck mill.—Cling-Surface Company, 
1032-1048 Niagara St., Buffalo, N. Y. 


(56) Compressors—Bulletin No. 144 
describes the Pennsylvania line of 
duplex air compressors in the single- 
and two-stage types of compression. 
Space has also been devoted to the 
advantages of the synchronous motor 
drive, a feature that will be of interest 
to all air compressor users.—Pennsyl- 
vania Pump and Compressor Company, 
Easton, Pa. 


(57) Portable Ohmer—Leaflet No. 
517 describes briefly the Standco Port- 
able Ohmer and includes a list of 
ranges and prices together with illus- 
trations of full size sample scales.— 
Herman H. Sticht & Company, 15 Park 
Row, New York, N. Y. 


(58) Motors—Leaflet No. L-20384 
describes briefly the Type GS Squirrel 
Cage, fan-cooled, totally inclosed 
motor. The text contains a few sug- 
gestions for its application, and opera- 
tion together with a cross section of 
the motor showing the construction 
and principles of ventilation—West- 
inghouse Electric & Manufacturing 
Company, East Pittsburgh, Pa. 


(59) Conduit—a new booklet de- 
scribes Steeltubes electrical metallic 
tubing. It contains the story of its 
construction and a few suggestions for 
its application and installation. A 
table of weights and thicknesses is also 
included.—Steel and Tubes, Inc., Cleve- 
land, Ohio. 


(60) Valve Control System—The 
second edition of the “Modern Valve 
Control Practice” describes the C-H 
automatic valve control system, and 
contains many new photographs show- 
ing the use and installation of motor 
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driven valves. These views are grouped 
by applications demonstrating the serv- 
ice rendered in power plants, water 
works, gas plants, etc. The text sup- 
plements the illustrations—C utler- 
Hammer Manufacturing Company, 
12th & St. Paul Ave., Milwaukee, Wis. 








Forthcoming 
Meetings 


Electric Hoist Manufacturers’ Association— 
Twelfth annual meeting, March 14, Hotel Mc- 
Alpin, New York City. E. D. Tolles, secretary, 
160 Broadway, New York City. 

American Institute of Electrical Engineers— 
Regional meeting, Cincinnati, March 20-22. F. 
L. Hutchinson, secretary, 88 West 39th St., New 
York City. 

National Fire Protection Association—Annual 
meeting, Memphis, Tenn., May 138-16, inc. 
Franklin H. Wentworth, managing director, 60 
Batterymarch St., Boston, Mass. 


Association of Iron and Steel Electrical Engi- 
neers—Iron and Steel Exposition. (The Power 
Show of the Iron and Steel Industry) Wm. 
Penn Hotel, Pittsburgh, Pa., June 17-21, inclu- 
sive. Inquiries for booth reservations address 
J. F. Kelly, Managing Director, Empire Bldg., 
Pittsburgh, Pa. 

National Association of Power Engineers— 
47th Annual Convention, Chattanooga, Tenn., 
Sept. 9 to 13, ine. 
Exhibition will be conducted in conjunction with 
the convention. Ivon F. Pieters, president, 
Plibrico Jointless Firebrick Company, 1800 
Kingsbury St., Chicago, Ill. S. M. Chapman, 
secretary, 5909 Kennerly Ave., St. Louis, Mo. 








(61) Stert CoMPANION FLANGES.— 
The proposed American standard for 
steel companion flanges has been com- 
pleted by a subcommittee of the sec- 
tional committee of the standardization 
of pipe flanges and fittings. Copies of 
this proposed standard are now being 
widely distributed and may be obtained 
by addressing the American Society of 
Mechanical Engineers, 29 West 39th 
Bt. N.Y. 


(62) Arr Firters—An eight page 
illustrated folder, recently issued, de- 
scribes the construction and use of the 
National Pocket-Type Airmat Filter. 
—National Air Filter Company, 5130 
Ravenswood Avenue, Chicago, Illinois. 


(63) Water HeEaters.—Instant cop- 
per tube steam water heaters for use 
with either live or exhaust steam are 
described in Bulletin No. 627.—Instant 
Water Heater Sales Division, Inc., 332 
South Michigan Avenue, Chicago, IIli- 
nois. 


(64) Unir Heaters—A number of 
Erie Unit Heater installations in wide- 
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ly divergent industries are pictured in 
a folder recently issued—Erie Heat- 
ing Systems, Inc., Erie, Pa. 


(65) Strip Heaters——Folder GEL- 
294 contains a complete description of 
the new G. E. strip heater together 
with a few suggestions for its use.— 
General Electric Company, Schenec- 
tady, N. Y. 


(66) Sxire Horsts.—A new 24 page 
catalog contains a selection of sizes, 
classifications, tabular data, capacity, 
schedules, typical installations together 
with illustrative photographs and en- 
gineering details of skip hoists.— 
Stephens- Adamson Manufacturing 
Company, Aurora, Illinois. 


(67) Stee, Eguipment.—Description 
and photographs of a complete line of 
angle steel equipment for factory and 
office use is the subject of the new 112- 
page catalog C.—Angle Steel Tool 
Company, Plainwell, Michigan. 


(68) Unit Heaters—A new unit 
heater bulletin is ready for distribu- 
tion. It outlines briefly the history and 
development of unit heating and the 
essentials necessary for an efficient 
installation. It also contains full de- 
scriptions, engineering data and infor- 
mation on Wing Featherweight Unit 
Heaters—L. J. Wing Manufacturing 
Company, 154 West 14th St., New 
York, N. Y. 


(69) Macnets.—“Modern Metal 
Handling Methods” is the title of a 
new book which shows, almost entirely 
by photographs, the application of 
magnets to the varied kinds of work 
in foundries, junk yards, steel plants 
and miscellaneous industries—Cutler- 
Hammer, Inc., 150 12th St., Milwaukee, 
Wis. 


(70) PaNELBOARDS.—Catalog No. S-5 
consists of 80 pages devoted to com- 
plete descriptions of lighting panel- 
boards and cabinets, metering and 
power panelboards and cabinets and 
switchboards.—Benjamin Electric 
Manufacturing Company, 120-128 
South Sangamon St., Chicago, III. 


(71) Tuse Couptrncs.—Parker tube 
couplings and their application in 
power plants are listed and described 
in a new 16-page bulletin, Form No. 
2-1029.—_The Parker Appliance Com- 
pany, Cleveland, Ohio. 


(72) TramraiL Systems. — How 
tramrail systems will increase oven 
capacities and lower unit costs is ex- 
plained in Form TR 634.—The Cleve- 
land Crane and Engineering Company, 
Wickliffe, Ohio. 


(73) Breartncs.—“Wherever Wheels 
and Shafts Turn” is the title of an 150- 
page booklet which covers the general 
subject of the application of Timken 
Bearings to all sorts of automotive, 
railway and industrial equipment.— 
Timken Roller Bearing Company, Can- 
ton, Ohio. 
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